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PREFACE 

The object of this book is to explain the fundamental 
principles of aeronautics and to point out the historic 
development of both the heavier-than-air and the 
lighter-than-air craft. The treatment is simple. Tech- 
nical phrases have been avoided wherever possible. 
Empha^ has been laid on the changes in the design or 
construction of aeroplanes and dirigibles, which show 
the evolution of flight and aircraft from early experi- 
ments with balloons and gliders to the transatlantic 
flights of the NC-4, the Vickers "Vimy" Bomber, and 
the R-34. Only those things have been singled out 
which indicated a step forward in the science of aero- 
nautics. Emphasis is placed upon the commercial 
accomplishments of the aeroplane and the dirigible, 
and many of the present uses and future possibilities 
of aircraft as a commercial vehicle have been pointed 
out. 

I am indebted to many sources for the infonnation 
contained herein. Mr. Henry Woodhouse, the well- 
known aeronautical authority and editor of Flying 
Magazine and author of the text-books on military and 
naval aeronautics, has been the source of much of my 
information, and the volumes of Flying Magazine 
have supplied me with much historic data. Aerial Age 
Weekly and Mr. G. Douglas Wardrop, the managing 
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viii PREFACE 

editor, have also been very helpful. The British peri- 
odicals Flight, The Aeroplane, and Aeronautics have 
furnished me with many facts regarding British air- 
craft. The articles of Mr. C. G. Grey, the editor of 
The Aeroplane, dealing with the growth of heavier- 
than-air machines, and of Mr. W. L. Wade on lighter- 
than-air craft, have been the source of many of the 
facts regarding the evolution of aircraft. Many other 
aeronautical authorities have afforded statistics, facts^ 

etc. 

Evan John David. 

Nbw Yobx, August 12. 
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CHAPTER I 

THE FmST BALLOONS 

THB DEVELOFHENT OF THE FBKE BALLOON — HBK CAP- 



KITB BAUXX>N 

Etkr sinoe man fiist noticed the fli^t of a bM 
the air he has Icmg^ to Sy. How often, during the 
cocmtlesB ages of unrecorded time, he attempted to 
soar above the earth we cannot know. That he tried 
often and failed always we have ample proof; indeed, 
the phrase, "mig^t as well tiy to fly," e]q>res9ed the 
acme of the inqiosable. That many scientific men for 
neaify two thousand years beliered that eventualhr a 
mechanical means could be devised to lift man off the 
ground like the wings of a bird and to prc^id him 
throu^ the air, we have evidence in their writings and 
the histoiy of thdr lives. 

Ancient mythology is full of stories of the heroes 
who attempted to imitate tl^ flii^t of the fowls of 
the air. The eariiest efforts of the aenxiauts them- 
sdves ^ipear to have been along this line. Naturally 
maiqr of the esperimenters lost thdr lives. A mere 
enumeration of thdr names would take too much spxe 
for this volume. 

Pohaps these stmg^es to use wings suggested to 
the tjg^t'^Y^ walker Allard the possibility oi per- 
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forming a novel stunt. At any rate/ in 1660 he suc- 
cessfully made several glides for exhibition purposes in 
France. Seventeen years later another Frenchman 
named Bosnier also made spectacular gUdes. These 
experiments, however, led to the invention of the 
glider, which finally developed into the aeroplane or 
the heavier-than-air machine. 

A gUder consists of a rigid rectangular plane con- 
structed of frail framework, similar to a kite, and cov- 
ered with linen or cloth, much like the wing of a mod- 
em aeroplane. This plane surface might be a dozen 
or more feet long and two or more feet wide. The 
early experimenters jmnped off hills with this plane 
fastened to their arms or shoulders, and balancing 
themselves in the centre, glided several feet over the 
groimd, keeping their equilibriimi by means of their 
feet. Later two planes fast^ed together like a box- 
kite were employed, with the flier stretched out on 
his stomach on the lower planes. Lillienthal and 
even the Wri^t brothers learned most about longi- 
tudinal and lateral balance by gliding on gliders of the 
last type. A great deal of sport can be had with 
theselL^^S kites evenlday. 

The experiments of the two French brothers, Joseph 
and Jacques Montgolfier, with paper bags inflated with 
hot air started a new period of development in aero- 
nautics, for the paper bags suggested the silk ones, 
which were, of course, much lighter. On September 
19, 1783, they gave an exhibition before the royal fam- 
ily at Versailles. 
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The anthois of the first asceosKHi, the first actual 
step in the oonqaest ol the air, wexe two Frmefamen, 
Maiqnis d'Ariandes and Hlatre de Roskss, who made 
the fiist ascensicHi near Pans on November 21, 1783. 
From that tnne on free balkxMinig became a Toy 
popular spcHi. The esc^ing ot the hot air or gas, 
f osdng the balloan to descend too sudden^, led to the 
inrenticn of the parachute as a means of descending 
dowlj' from the colbqwmg bag. The possibilitjr of 
using this type ol baDocHi for observation pmposes was 
realiaed by the Frendi, and the first reccmied battle 
that the captive balloon was en^loyed in was at Fleoras 
Jmie 26, 1794, thus siq^Mng ''aerial eires" for the 
French annj to observe the movements of the Aus- 



The free balloan was, however, entirdy at the merey 
of the winds, and the dative balloon coold not be 
moved about leadik , so that it was thus limited in its 
sfiiae of observation, except when attached to some 
movaUe oHiveyance. This showed the necessity of 
inventing some means ot propulsion and steering. The 
first experiments were attaints to row ordiuaiy 
qpherical balloons, as you would a boat, bat the earii- 
est lecoid of any definite progress being achieved in 
forcing a li^ter-than-air craft tiiroug^ the air was the 
experiment in France ol two brothers named Robert 
m 1784. They constructed a melon-shaped balkxm, 
52 feet long and 32 feet in diameter, made of proofed 
sL The gas en^kyed was pure hydrogen. Under- 
neath tliiB envdc^ was suspended a long, nanow car. 
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in general idea not unlike that used on some modem 
airships; and three pairs of oars with blades made like 
racquet-frames covered with silk, and a rudder of simi- 
lar material, were the only implements for navigation. 

The two brothers and their brother-in-law went up 
in the apparatus and succeeded in describing a ciuve 
of one kilometre radius, which showed, at any rate, 
that they could deviate slightly from the direction of 
the feeble wind then prevailing. 

The development of the steam-engine was potent 
with suggestions for aerial navigation of a dirigible. 
Thus, on December 24, 1852, Henry Giflfprd, another 
Frenchman, first ascended in a dirigible balloon. It 
was spindle-shaped, 143 feet long and 39 feet in diam- 
eter. It was driven by a 3 horse-power steam-engine 
and an 11-foot screw propeller. He went out from the 
Hippodrome in Paris and made six miles per hour 
relative to the air and several successful landings. 
This was the first recorded dirigible flight. 

A decade later, Tissandier, with a spindle-shaped 
balloon, much on the lines of tliose of his predecessors, 
succeeded in reaching a speed of eight miles an hour 
with the aid of an electric motor and a bichromate-of- 
potash battery. 

Captain Charles Renard brought the airship another 
stage toward realization by building an envelope with 
a true stream-line. The method of suspending ihe car 
was of the type adopted by later builders, namely, to 
place an enormous sheet over the back of the airship 
and to attach suspensory cords to its edges. This 
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airship had a cubic capacity of 66;000 feet, and was 
kept rigid by means of an internal air balloonet or 
interior gas-bag which was confined to a definite shape 
by an outer framework or cover. This balloonet was 
kept full by a fan-blower coupled to the motor. 

The car was 108 feet long, and really served as a 
spar employed in later airships of what became known 
as the semirigid type. 

An electn? Zov wa. installed, weighing 220 
pounds, which developed 9 horse-power. The battery 
composed of chlorochromic salts, delivered one shaft 
horse-power for each 88 pounds, and this great weight 
seriously handicapped the performance of the au^hip. 
The first trials were made in 1884, and apparently 
within the limits of its propulsive power the airship 
was an unqualified success, so far as navigation was 
concerned. On one occasion it flew aroimd Paris at 
an average qpeed of li}/^ miles an hour. 

As early as 1872 Herr Hanlein, in Germany, built an 

■d^hip ofV.» reasonable prop^rtio,., proved by a 
6 horse-power Lenoir gas-engine. Apparently the en- 
gine was run on gas from the envelope. A speed of 10 
miles an hour or so was achieved. 
'^ In 1879 Baimigartner and Wolfert built an airship 
with a Daimler benzine motor. An ascent was made at 
Leipzig in 1880, but owing to improper load distribu- 
tion the vessel got out of control and was smashed on 
the groimd. 

The first rigid dirigible with alimiinum framework 
was built by an Austrian named Schwartz in 1897. 
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This was the prototype of the Zeppelin, and no prac- 
tical rigid Kghter-than-air ship could now be lifted by 
hydrogen unless it had aa aluminum framework. 

The invention of the gasolme engme was another 
tremendous advantage to the Zeppelin. 

M. Santos Dimiont built an extraordinary collection 
of smaU airships during a period of several years com- 
mencing in 1898. His first effort was a cylinder of 
varnished Japanese silk, 823^ feet long and 11 feet in 
diameter, with pointed ends, which gave it a capacity 
of about 6,300 cubic feet. It was fitted with the usual 
internal air balloonet and a 3^^ horse-power motor- 
cycle engine weighing 66 pounds. The engine was 
fitted to an ordinary balloon basket, which himg be- 
neath the envelope and drove a two-blade propeller. 
The pilot also sat in the basket. The poise of the ves- 
sel was controUed by shifting weights, and steering 
was effected with a silk rudder stretched over a steel 
frame. In September, 1898, this miniating airship left 
the Zoological Gardens at Paris in the face of a gentle 
wind, and performed all sorts of evolutions in the neigh- 
borhood. 

M. Dimiont's No. 5 was fitted with a four-cylinder, 
air-cooled motor driving an enormous propeller of 26 
feet in diameter, which gave a thrust of. 120 poimds at 
140 revolutions per minute. There is, however, some 
difference between this niunber of revolutions and the 
1,400 per minute now generated by all the standard 
aeronautical motors. Among other novelties water 
ballast was used and piano wires replaced the old type 
suspension cords. 
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No accouBt of the lighta^than-air machine would be 
conqilete without mentiomng the man after whcxn the 
ZeppdiDs were named. As a matter of fact Count 
Zq)pelm added nothing striking^ new to his airshqxEi 
-he simpfy made them much laiger than any of their 
predecessors; thus increasing the net lifting power and 
multqjlying the number of engines and the horaei,q|er. 
Count Ferdinand von Zq)pelin first b^an to eq>eri- 
ment in 1898. Ws first rigid dirigible was 410 feet and 
the gas-bags contained 400,000 cubic feet of hydrogen, 
and the net lifting power, after allowing for the en- 
gines, fuel, gear, etc., was about two tons. Tlie frame- 
woric was of aluminum latticeworic divided mto seven- 

teen compartments, fifteen of which had gas-bags. Two 
cars were attached and in each was a 16 horse^wer 
Gennan Daimler gasoline motor driving two propeDen, 
and the machine gsuned a q)eed of 15 miles an hour, 
which was far in advance of any airshq) of that period. 

By this time practically all the fundamentals of o(Hi- 
sfcniction of dirigibles had been incoiporated in these 
airdiq)6. FurUier refinements were made, more en- 
gines and balloonets added, and the length of the diri- 
giUe and the volume of hydrogen gas used for inflation 
was increased, as was also the horse-power, but noth- 
ing more in the way of radical change was enq>loyed 
to the end of the Great War. Therefore a de8crq)tion 
of the Zq)pdin which was brou^t down in England 
win serve as an excellent idea of the size of these 
mammoth airshqw. 

The Zefq^elin forced to land in Essex measured from 
650 feet to 680 feet in length and measured 72 f ert 
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across its largest diameter. The vessel was of the 
stream-line form^ with a blunt; romided nose^ and a 
tail that tapered off to a sharp point. The framework 
was made of longitudinal latticework girders, con- 
nected together at intervals by circumferential lattice- 
work tieS; all made of an aluminum alloy resembling 
diyaluminum. The whole was braced together and 
sturened by a ^stem of wires, arrangements being pro- 
vided by which they could be tightened up when re- 
quired. The weight of the framework is reckoned to 
be about 9 tons, or barely a fifth of the total of 50 tons 
attributed to the airship complete with engines, fuel, 
guns, and crew. There were 24 balloonets arranged 
witlnn the framework, and the hydrogen capacity was 
2,000,000 cubic feet. 

A cat-walk, an arched passage with a footway nine 
inches wide, running along the keel enabled the crew, 
which consisted of twenty-two men, to move about 
the ship and get from one gondola to another. This 
footway was covered with wood, a material which, 
however, was evidently avoided as much as possible 
in the construction of the ship. The gondolas, made of 
aluminum alloy, were four in number; one was placed 
forward on the centre line, two were amidships, one 
on each side, and the fourth was aft, again on the centre 
line. 

The vessel was propelled — ^at a speed, it is thought, 
of about sixty miles an hour in still air — by means of 
six Maybach-Mercedes gasoline engines of 240 horse- 
power each, or 1,440 horse-power in all. Each had 
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Toticji cvBodea with aredbesid vahres md water 
cfwJBfc JDd wdj^hed about l/KK) pocmds. TImj vere 
cnmifrird eidi to a propeller eiiaft ihroa^ a diitdi 
and iliiiifji i'immI flear, md afao to a dmaiDo laed 
fjtiier £ar ljg|itiiig or for fanntidDg poncr to the wiie- 

Qne of these enEines with its pro- 
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pder wm i^aeed at the bad^ of the hags forvaid 
gcwdnla^ two were in the aniidrfiipa 



tibree were in the aft gnwfah In the last ease one of 
liie prapdiecs was in the centre fine of the dap, and 
the dbafks of the other two were stayed out, one on 
cither ade^ Widi the object of minimiiin g air resis- 
tance the stars were ]HOirided with a Ii^ bat strong 
CMC of two' or tiin» pbr «Dod, di^qied in stn»m4iiie 
Conn. The pncdine tanks had a eaqiadtj of 2,000 gal- 
Ions, and the propefler dbafta were eanied in ball bear- 
ingiL The date, Joly 14^ 1916, maiked on one of them, 

to indirate the date of the laiinriiiiig or 
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wiuniwawing of the Teasd. 

Forwaid of the engine-room of the forward gondola, 
but aqianted from it bj a anall air space, was fiist the 
wiiehab operator's cabin and then the ccramander's 
room. The latter was the narrating |datf onn, and 
m it were concentrated the controls of the devatcRs 
and radder at the stem, the anangement f or eqaaUxing 
liie levnds in the pncdine and water tanks, the ei^ine- 
room tdegrapfas, and the switdiboard of thedeetzical 
gear £or releadng the bombsw Proriaon was made for 
c aiijing sbdf of the latter in a eumparlment amid- 
MpB, and there was a didii^ dmtter, woiked from the 
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commander's cabin; which was withdrawn to allgw 
them to fall freely. Nine machine-gmis were carried. 
Two of these, of 0.5-inch bore, were mounted on the 
top of the vessel, and six of a smaller caliber were 
placed in the gondolas— two in the forward, one each 
in the amidships ones, and two in the aft one. The 
ninth was carried in the tail. 

The separate gas-bags were a decided advantage 
over the free balloon and earher airships which carried 
all the gas in one compartment, for if the latter sprang 
a leak for any reason it had to descend, whereas the 
Zeppelin could keep afloat with several of the separate 
compartments in a complete state of collapse. 

Since the Zeppelin, like all airships, is buoyed up by 
hydrogen gas which is .008 hghte? than a^, the diri- 
gible was sent up by thelS^feaiSTrf 
the volmne of gas in the envelope imtil the vesse^^^^J 
This was done by releasing the gas for storage-tanks 
into the gas-bags. In order to head the nose up, air was 
kept in certain of the rear bags, thus making the tail 
heavier than the forward part, which naturally rose 
first. Steering was done by means of the rudder or the 
engmes, or both, and the airship was kept on an even 
keel by use of the lateral planes. The airship could be 
brought down by forcing the gas out of the bags into 
the gas-tanks, thus decreasing the volume and by in- 
creasing the air in the various compartments. 

This airship had a flying radius of 800 miles and 
could climb to 12,000 feet, and could carry a useful 
load of four tons and could remain in the air for fifty 
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houra. Without a doubt it is one of the lai^est rigid 
dirigibles ever built. 

Owing to the great amount of material used, the im- 
mense cost, and the time necessary to construct a Zep- 
pelin, under the urgent demands of war, the British 
built and developed a small rigid dirigible measuring 
between 200 and 250 feet in length, buoyed up by two 
bafloonets, one front and back, and carrying a fuselage 
and one aeromotor, and propeller situated directly 
under the cigar-shaped airship. These vessels made 
about fifty miles an hour, carried two men, were fitted 
with wireless, and made excellent scouts over the 
North Sea and waters contiguous to allied territory, 
looking for submarines. These air-vessels were called 
Blimps. 

The kite balloon was cigar-shaped and non-rigid, 
with only a basket suspended underneath. It was at- 
tached to a rope and was lifted by the gas and the 
wind which p Jed under the fins, whdch e Jended from 
the sides near the rear. It combined the principle of 
the free balloon and the man-lifting kites. 

These balloons were used very extensively in the 
Great War for observation purposes. Suspended at 
the end of a cable attached to a donkey-engine or a 
windlass at an altitude of 3,000 feet, they afforded the 
best observation for artillery-fire, and by means of the 
telephone in the basket the observer could keep head- 
quarters well informed of troop movements within a 
radius of many miles. 

Naturally it was the special delight of the aero- 
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planes to dive down on these stationary balloons and 
by. means of incendiary bullets to ignite the gas. It 
was dangerous work for the heavier-than-air machines, 
for all the way down the antiaircraft guns blazed 
away. It was also dangerous work for the observers 
in the imprisoned balloon, who often had to jump with 
their parachutes in order to escape. 

Thus by 1918 man had devised an aircraft that could 
propel him through the air faster than the eagle, far- 
ther than the sea-gull, and soar aloft higher than the 
lark ! No wonder he felt that no mechanical feat was 
impossible. 



:♦.« J .'M N I ' 1 :4 



CHAPTER n 

THE AEROPLANE 

«TS WITH PLANES — ULLDSNTHAL'S GLIDER — 
UkNGLSr's AERODROME — SUCCESS OF THE WRKfflTS 
— FIRST AEROPLANE FLIGHTS 

The evohitioii of the heavier-thao-air flying-machiiie, 
like that of the lighter-than-air^ covers a long pmod of 
time, and was frau^t with many difficulties and dan- 
gers. For ages maixy scientific men played with the 
idea, but owing to the lack of motive power li^t 
enough to be mounted on a ^der yet supplying suf- 
fident strength to drive a set of planes throu^ the 
air at 45 miles an hour, veiy little progress ¥ras made 
until tbe p^ection of the steam-engine and the de- 
vdopment of the gasoline motor. Indeed, such things 
as latend and longitudinal balance of planes, as wdl 
as steeling by rudder, could only be worked out to a 
SQCoessfuI conclusion by man-canying ^ders moving 
at a sufficient vdodty to keep them c^ the ground. 
Snce no mechanical device driven by man could sup- 
ply this want, the science lacked practical develop- 
ment untfl the last quarter of a centuiy. 

Periiaps the acrobatic tight-rope walker Allard, in 
1660, was the first to make long glides during an ex- 
hibitiGn of tus profession. But nothing of material ad- 
vantage to the science was accomplished. 

13 
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In 1809 Sir George Cayley, an Englishman, planned 
an aeroplane with oblique planes, resting on a wheeled 
chassis, fitted with propellers, motors, and steering de- 
vices. The machine was never built. 

In 1843 another Englishman, Samuel Henderson, 
designed and patented an "aerial steam carriage," 
which was to be an aeroplane of immense size to be 
used for pa^enger carrying. Like the former it was 
never built. 

M. Strongfellow, another Englishman, designed a 
triplane, which he fitted with a tail and two propellers. 
A triplane differs from a biplane only in that a third 
plane is superimposed over the second plane at the 
same distance as the second plane was above the first 
or monoplane. This model was shown at the exhibi- 
tion of the Aeronautical Society of Great Britain in 
1868. As in the case of previous inventors, nothing in 
this model indicated that he had any comprehension 
of the principles of stability or knowledge of the lifting 
capacity of surfaces, or the power required for dynamic 
flight. 

In 1872 a French inventor, named Alphonse Penaud, 
constructed a small monoplane. It was only a toy — 
two flimsy wings actuated by a twisting rubbei— but 
it had fore-and-aft stability. These model aeroplanes, 
however, aided the science materially by demonstrat- 
ing the necessity for stability before planes could be 
steered through space. Subsequently, in 1875, Penaud 
took out a patent on a monoplane fitted with two 
propellers and having controlling devices. But this 
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not baitt, princ^>aIty because it would have re- 
quired a li^t motor, and the h^test available at that 
time weighed over 60 pounds per horse-power. To-dajr 
most aenMnot<us we^ less than two pounds per 



horns Fiene MouiDard, a Frenchman, who had ob- 
served that laigp bbds m flight, while seemmg at lest, 
could go f (Mwaid against the wind without a stroke of 
the wings, ccHistnicted a numb^ of Riders built on 
the piincqile of bird wing3, and eiq)erimented with 
Sliding. He published a work called "L'EInq>ire de 
VAir," whidi in^ired many late esperiments with 



The net results of all these designs and experiments 
of these inventcHS demonstrated that thin, rigid sur- 
fiiees of a certain shape, structure, and design could 
support weights when driven throu^ the air at a 
wiffifjpnt Tdocity . Further than that they omtributed 
imctieany nothing to the sdaice of aviaticm. 

As a matter of fact, it was to¥rard the dose of the 
niDeteenth century before means were found to make 
an aeroidane rise from the ground, maintain its equi- 
Bhrimn, These latter-day pioneers ot aviation were 
divided into two schods. The first sought to adiieve 
aoaring flig^hts by means of laig^ kitelike apparatus, 
wfaidi enabled them to % in the air against winds, 
their machines being lifted iq) and siq>ported by the 
inertia of the air as kites are. The second sought to 
devdop poncr flight, that is, to send their kitdike 
through the air at hi^ speed, being tiacted 
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or propelled by revolving screws actuated by motor 
power. 

The most prominent e3q)erimenters of the first glider 
school were Otto lillienthal; a German, P. L. Pitcher, 
an Englishman, Octave Chanute, and J. J. Mont- 
gomery. 

lillienthal was the first man to accomplish success- 
ful flights by means of artificial wing surfaces. In 1894, 
after much experimenting, he constructed rigid wings 
which he held to his shoulders. He used to run 
down hills with them until the velocity he was moving 
at would catch the air and lift him completely off the 
ground. By observation of birds he saw that their 
wmgs were arched, which suggested reason for failures 
of previous experiments in this line; so afterward his 
planes were arched also. He was the first man to be 
lifted off the groxmd by plane surfaces, and to demon- 
strate that arched surfaces were necessary to sustained 
flight of heavier-than-air craft. 

To the rigid wings Lillienthal fastened a rigid tail 
and this constituted his glider. There were no con- 
trol levers and the only way he could steer was by 
shifting the balance, by use of his legs, in one direction 
or another. By means of an artificial hill he had con- 
structed he could coast downward for some distance 
without striking the groimd. He was unfortunately 
killed in one of these experiments in 1896. 

Chanute's experiments in gliding were similar to 
Lillienthal's, but they were conducted on the sand- 
dunes along Lake Michigan, near Chicago. His ap- 
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pantfu B was mare stiixigllv constmctcd, of tJUSBed 
htfiane type — a oonBtmetiOD suggested to him fay his 
eqierieDce in Ixii^p biifldiii& and ooe wl^ 
tChdMj 90 the basis of strength in our present miKtaiy 
faqilane& In design it was amilar to a box kit^ and 
it was the kind wfaidi the Wii^its adcq>ted for their 
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The leaden of the seecnd sdiool were: Clement 
Ader (1890-97), Sr Hiiam Steirens Maxim (1890-94), 
and Samuel Fiopont Lan^ (1895-1903). 

Clement Ader, the famoos Fiendi scientist, under 
the aoqnces of the French Govenmient, condncted ex- 
from 1890 to 1S97. In 1890 he filled his 
boalhsfa^ied marhine with two propeflers, 
with a 8team-ei^;ine, bot the apparatus never flew. Efe 
finirfied his next nmriiinp in 1897 after ax years of 
hard woik. It was large enough to cany a man, but, 
fike its piedeoeaBCR', it never left the ground, and the 
French Goremment refused to support his eaperiments 
further. 

While Ader was making his eaperiments in France, 
Sr Hinun S. Maxim was at work constiuctii^ a laige 
makililane for the Ei^jfah Goremment, idiich he fitted 
with two steam-engines of 175 horse-power. But like 
Ader's eqieriments it tof^iled orer at the first trial 
and was badly damaged, and the Briti^ Goremment 
i c fuaed further backing. 

The eiperience of Samud Fierpcmt Lang^ in Amer* 
iea is not unlike the eiq)erience of Ader in France and 
Maxim in Fne^and. He was employed fay the Board 
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of Ordnance and Fortification of the United States 
army to constract the "Aerodrome" of his own in- 
vention. Congress appropriated $50,000 for the pur- 
pose. Langley's machine was a tandem monoplane, 48 
feet from tip to tip, and 52 feet from bowsprit to the 
end of its tail. It was fitted with a 50 horse-power en- 
gine and weighed 830 pounds. The trials of this aero- 
drome, two attempts to launch it, were made on Octo- 
ber 7 and December 8, 1903. On both occasions the 
aerodrome became entangled in the defective launch- 
ing apparatus, and was thrown headlong into the Po- 
tomac Rivei— on which the launching trials were made. 
Following the last failure, when the aerodrome was 
wrecked, the press ridiculed the whole enterprise, and 
Congress refused to appropriate money for fmther ex- 
periments. The Langley aerodrome, fitted with a 
Curtiss motor and Ciutiss controls, flew in 1913-14. 

As with experiments of the first school they did not 
attain practical results. The machines were usually 
wrecked at the first trial without giving any clew to 
the nature or whereabouts of the trouble. Although 
Langley's machines were reconstructed and flown later 
this should not detract in any way from the fame of the 
Wright brothers, Orville and Wilbm*, who really were 
the first to construct an aeroplane which was driven 
by a gasoline motor, lifting a man oflF the ground, and 
pLig a steered aid sustained flight timfugh th; air. 

The experiments of LilUenthal and his death in his 
gUder were the direct incentives to the Wright brothers 
to conduct their investigations with gliders. The 
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Tillienthal wajr of balandDg tibe planes by swmgiiig his 
kgs they judg^ to be a poor means of controlling the 
diredion oi the flight. So they set out to discover an- 
other method (tf controlling the stability of the planes. 
Their expenments b^an in the fall of 1900 at Ktty 
Hawk, North Carolina, as Mr. Heniy Woodhouse, the 
aeronautical authority, has pointed out. They took all 
the theories of flight and tried ihexn one by one, onfy to 
find, after two years of haid, discouraging work, that 
thQT were based more or less on guesBworic Thereupon 
thQT cast aside old theories and patiently put the appa- 
ntus through innumerable g^dmg tests, ever changing, 
adding, modi^ing — setting down the results; after each 
g^Ude ccMnparing, changing again and again, until they 
finally constructed a ^der which was easy to balance 
boUi laterally and longitudinally. But in order to 
ecmtrol fore-and-aft balance they had to eliminate 
liDienthal's method of swinging his leg? and substi- 
tute a horizontal devator. This elevator was raised 
and lowerod by a lever op^^ated by the pilot stretched 
out (m the centre of the lower wing of tJie ^der. This 
device kept the glider levd with req>ect to the grounds 
In fact, this devator was absolute necesBSiry to pre- 
vent the planes frcxn diving iq) or down, for if the pilot 
found the glider pitching too much forward, t^iding to 
dhre, he would tilt tJie devator upward by means of 
the lever, thus pulling the nose of the glider back into 
its propo* posticfSL At first the Wrists built the 
devator in &tHit ot the planes so that they could see 
and stwfy its effect. They soon discovered that the 
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control of the glider was much better with the elevator. 
This elevator has been incorporated as a standard fin 
on the tail of the fuselage of every aeroplane and is 
one of the chief factors in steering up or down. 

Having completely mastered this most important 
step, the Wrights next took up the problem of lateral 
control. The natural tendency of the glider was to 
flop about like a kite with too light a tail. In order to 
correct this lateral instability the Wrights deter- 
mined to make the air itself, rather than gravity, 
supply this balance, instead of Lillienthal's method 
of swinging his legs from side to side by observing 
closely the way in which a pigeon secures its lateral 
balance by varying the angle of attack with its two 
wings, whereby one wing would lift more forcibly than 
the other, thereby timiing the bird in any direction 
around any given axis of flight. La order to accomplish 
this variation the Wrights made the ends of the glider 
loose while the rest remained rigid. Then by a system 
of wires operated from a lever they could warp these 
wing ends of the glider, one to present a greia,ter angle 
of attack to the air and the other a smaller angle, just 
as the pigeon did. In other words, by pulling down 
the rear edge of the tip of one wing and by pulling up 
the extreme edge of the other the angles of the wings 
were varied with respect to the way in which they cut 
through the air on very much the same principles as 
the tail elevator on the fuselage. Also, if a flat surface 
moves through the air horizontal to the ground, if you 
tipped the rear edge upward the air would strike it on 
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that edge and have a tendency to force it down, thus 
forcing the forward edge upward. To pull it in the 
other direction would cause the opposite effect. The 
Wrights were first to incorporate this in a glider or 
aeroplane. They patented it, and although a hinge, 
called an aileron, was later attached to the end of the 
wings of an aeroplane to produce the same effect and 
at the same time to allow more rigid construction of 
the ends of the wings, nevertheless this idea was dis- 
tinctly a Wright discovery and innovation. 

But that was not all the Wright brothers did to make 
man-flight over a sustained and steered course in a 
heavier-than-air machine possible. Directional con- 
trol or power to steer the glider in a straight line or to 
vary it had not yet been acquired, so the Wrights in- 
stalled a vertical rudder which they also operated by 
lever, just as the rudder on a power-boat is con- 
trolled, and the effect on directional steering was the 
same. Indeed, passage through the medimn of the 
air is in many ways similar to passage through water. 
Thus the moment the glider swerved from right to 
left the rudder was pulled in the opposite direction 
and the planes came back to the steered coiu'se. 

But tins was not invented at once nor installed until 
after the Wrights discovered that whenever the glider 
was in flight the effect of warping the wings to con- 
^ trol the rolling had a serious unexpected secondary 
effect, namely, a tendency for the high wing, which 
they desired to bring down, to advance faster through 
the air than the low wing, and solely by its higher 
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velocity to develop a higher lifting capacity and thus' 
to neutralize the benefit of the warp. After much ex- 
perimenting they hit upon the rudder idea and that 
corrected the diflGlculty. 

Thus the Wrights gained complete mastery of the 
glider; they could steer it up and down, turn it from 
right to left, and bring it back safely to the earth. 
This is the basis of the Wright patents to-day. 

The next thing to be done was to install upon an 
aeroplane a power plant sufficient to drive it through 
the air fast enough to make the air lift it off the groimd 
and sustain it in the "liquid blue" imtil the pilot saw 
fit to glide to the earth again. This was by no means a 
simple matter, for from 1900, when the Wrights began 
their glider experiments, to 1903, when they made 
their first ffight, the gasoline motor was in its impotent 
infancy. They set about building a small light motor, 
however, to install in their planes. 

In the meantime they experimented further with 
wing surfaces. Langley and Chanute had proved flat 
wings inefficient and curved wings necessary for lift- 
ing capacity. Of course, those early experimenters did 
not know how much those cmratures affected the 
climbing angle of a glider, so the Wrights set out to 
find out by using the wind-timnel method and testing 
scale models in the same, with a blast of air generated 
by an engine-driven fan. This timnel was cyhndrical 
in form, sixteen inches in diameter. The smaller mod- 
els of wings were himg in the centre, the air-blast turned 
on, and the balance arm, which projected into the tun- 
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nd and <mi idiich the wings were mounted, measured 
the air forces and the efficiency of the varied wing 
Aapes from the stam^iat of rounded wing tips and 



Data acquired in eiqierimenting with their six-inch 
modd bq>lane in this determined them to build their 
aerofdaoe on that scale, even thou^ it was discovered 
that two wing3 together were less efficient than one 
wing by itself. The rigidity of two wings added a 
safely factor, so they adc^ted the bq>lane or two- 
idane surface rather than the monqplane or one-plane 



In these expenmenis the Wrists also discovered 
that all surfaces slu^)ed like a fish offered less resistance 
to the air than blunter obtuse surfaces, so they adc^ted 
the stzeam-line method in construction oi struts or 
sapparts to the two wings, so that now all surfaces 
that cut the air in the forward progress of the planes 
are rounded cS so that the air ^ps cS with the least 
resistance. This was an important discovery, for later 
when the enclosed fuselage or body in which the aviator 
ate was constructed it had much to do in determining 
itedbapeand desigiL 

Rupdlers had alreach* been experimented with as a 
means ol propulson through the air. Because of the 
low hotse-power at which they were driven very little 
a c i e ntifi c data as to propeDer efficiency had been c<»n- 
piled. Because the first motor constructed by the 
Wri^bts had onlv 16 horse^power at maximum speed, 
whidi aoon f dl off to 12 horse-power, the two pro- 
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pellers mounted on their first machine developed a 
high propeller efficiency. To-day propeller efficiency 
has reached approximately 70 per cent of efficiency, 
and much study has been devoted to the propeller. 

Because no gasoline motor was in existence light 
enough to mount on their glider the Wrights built 
their own in their shops in Dayton. It was a four- 
cylinder water-cooled upright motor, and it could de- 
velop 12 horse-power. The engine was mounted on 
the rear of the planes of the gUder and by a chain drive 
propelled the two blades moimted in the rear of the 
two planes, thus making a pusher type of aeroplane. 
The estimate of the total weight of the machine and 
the operator was between 760 and 800 poimds. 

With this machine, on December 17, 1903, Wilbur 
Wright made the world's first sustained steered ffight 
of 852 feet in 59 seconds in a heavier-than-air machine. 
To them really belongs the honor of having invented 
the aeroplane and of having demonstrated the feasibil- 
ity of navigating the air in a heavier-than-air machine. 
It is true that the Frenchman M. Bleriot was the 
man who covered the fuselage, put the engine in front 
of the aviator, and constructed a monoplane similar 
m shape to a bh-d. Nevertheless, it is the Wrights who 
built the aeroplane which met all the fimdamental 
requirements of ffight through the air. 



CHAPTER m 

WHY AX AEROPLANE FLIES 

THE HEUCrarCR — THB ORXimOPTER — WIXG STRFACB 

FUnXG SPEED — lAXDIXG SPEED — EFTECT OF 

MOTOa^—TBE SEjLFULXE 

The hesTier-tluin-air marhnHy are dhided into three 
daaaes. Hie hdicopter is a machine whidi theoristg 
cf that school be&re ean fly straight up into the Ay 
becacse its air screw pn^)dk9' works on a Tertical axk. 
This type ci aircraft has never been SQCceasful^ for the 
reason that the propdl^ does not lift. It simphr polls 
a stream-lined sorface throp^ the air. The liftiqg 
most be done by plan^w 

The oniithopter k another hearier-than-air craft 
mhich seds to flhr by fls^^ung wings like a bird. The 
effort to build thk type ol machine is as M as human 
desire to imitate the f owk d the air and it has been as 
mBocgessfol as i^ hdicgpter. 



Before webe^ to dtscoss the aestiplane we mnst re- 
member that before a modem inarhine leaves the 
ground it mist be moving at least thiity-five miles an 
hour with respect to the air. This fcHcing of the 
edg^ ci these iHoad-pitchiDg. curved surfaces throo^ 
the air at such a vdocitv naturaDv drives the air 
downward and these particles oi atmoeidiere react in 
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exactly the same degree upward, thus forcing the 
planes and the attached apparatus upward. There- 
fore, as long as the aeroplane rushes through the air 
at that or greater speed the thousands of cubic feet of 
air forced down beneath the wings deUver up a reaction 
that results in complete support. When an aircraft 
fails to move at that velocity it loses "flying speed" 
and falls to the earth. The net result of this reaction 
is called "lift," and as long as the machine sweeps for- 
ward at that momentum it has lift. The engine, of 
course, must supply this forward movement, and when 
it stalls, the heavier-than-air machine must glide to a 
landing-place or fal|^ perpendicular to the ground. 

To understand why a heavier-than-air machine flies 
it is necessary to remember that air or atmosphere has 
many of the characteristics of water. Indeed, like the 
ocean, its pressure varies at different altitudes. At 
sea-level a cubic foot in dry weather weighs 0.0807 
pounds, but at a mile above sea-level it weighs only 
0.0619 pounds, and at five miles 0.0309 pounds per 
cubic foot and so on up. Therefore machines designed 
to fly at sea-level often fail to get off the ground at 
12,000 feet above the sea in such countries as Mexico. 

Air also has motion. Its tendency to remain mo- 
tionless is called inertia, and its characteristic desire to 
reoccupy its normal amoimt of space is known as its 
elasticity, and the tendency of the particles of air to 
resist separation is described as its viscosity. Thus we 
see that air has practically the same characteristics as 
water, only it is much Ughter. 
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\llthoiit going into a tedmiad discossuxi of aD the 
forces that entar into the fli^t (A an aeroplane we 
mifit, however, lealiie that if the pressure oi the at- 
mcephoe 13 unif oim in an direetioiis, in oid» to make 
the air f (xi^ under a wing or plane lift nKHe than 
the air above f oft!es down, the wing of the plane most 
be curved in such a way that the forward motkxi 
of the edge oi the wing causes the air underneath 
to fcHre amr particle of the surface iqyward, while the 
iqq[)er surface is rdieved of the pressure. This is done 
fay curni^ the surface of the planes so that the under 
surface ^ ccHicave while the upper part is almost 
convex, like the outspread wing of a bard. When this 
wing is f (xi^ hc»izontaIly throu^ the air it creates 
a vacuum immediatdy bdiind the iqipa or convex 
part; the unda- pressure is sdD constant and the sur- 
face is lifted iq)wanL That is winr a plane covered 
with a curbed surface will fly and a plane with a flat 
surfiace win not. In short, a curved surface when 
moving throp^ atmosphere causes eddies in the air, 
and if the curvature ci the wings is pr(^)a}y calcu- 
lated, it leaves a vacuum near the rear edge of the 
surface oi the plane and it climbs iq)ward. The 
smaller the ang^ the smaller the lift or cKmhing power 
oftheplane. Thus a 15-degreeang^ win lift (Mie pound; 
if redwred to 10 degrees it win onhr lift two-thirds (A a 
pound, but because a wing is curved a plane could fly 
at several degree less than degree, but its "stalling" 
or critical ang^ beyond which it is not safe to go is 13 
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It must be borne in mind that the larger the wing 
surface the larger load the aeroplane can cany, for the 
lift of a heavier-than-air machine depends entirely on 
the number of square feet of surface in the plane or 
wings. The larger the planes the more power is re- 
quired to force them through the air and the less easy 
they are to manoeuvre and land. The Nieuports, 
Spads, Sopwiths, and Fokkers, with their small wing 
spread of less than 30 feet, made them much easier to 
fly, even though they land faster than the "big busses." 
Therefore every poimd of weight added to an aero- 
plane decrea^ite speed proportionately and requires 
an equivalent increase in horse-power to force it through 
the air. Of course, an increase of speed gives an in- 
creaae in lift, so by doubling the speed of a plane you 
increase the lift just four times. 

There are, however, a number of factors which tend 
to decrease the progress of a machine through the air: 
the head resistance of the fuselage, the motor, the 
struts, the wires, the landing-gear, etc. These things 
do not add to the lift and are described as "dead- 
head" resistance. Stream-line, or the tapering of ail 
surfaces which resist the air, helps reduce this resis- 
tance, so that the design of the plane has much to 
do with its speed, also as to whether the plane can 
climb faster than fly straight ahead. Natiu'ally the 
horse-power of the motor determines the flying speed 
of the aeroplane as much as any other factor. 

To lift a plane off the ground it must be travelling 
at least 35 miles an hotu* with respect to the air, as 
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ire have pcMiital out before. So if a gale is Uowing 
20 niDes an hour the aesoplane may be lifted off the 
gromid when moviDg no faster than 15 miles an hoar 
with lespect to the earth. Likewise mileas a madiine 
is moving 35 miles an hotn* it win kne flripg speed and 
fall to thegroond. 

\fafhmps do not all land at the same speed. The 
famous Morane mcHioplane ririmmed aloi^ the groond 
at amwhere fnxn 45 to 90 miles an hoar. It is mani- 
f esthr inqioGsiUe to do mc»e than soggiest the fonda- 
mental princq>les oi aeroplane flii^t here. To be sore, 
the type iji aircraft has, as we have indicated, modi to 
do with wfav and how it flies. Because of its similar- 
itv to the bird and owing to the lack of stmts, etc.^ to 
increase the head resistance the monoplane or singb- 
wing jdane is the fastest machine. The ahscnce of 
stmts and the few bracing wires brings a greater 
strain on the wings and increases its diances of Ineak- 
ing. Hie bq>lane, with its two paralld wings separated 
by struts, is more easBty Inaeed and proporti<Hiatd|y 
stronger. The lift is also greater, due to the addrticHud 
win^soiface. The vacmmi made ovo^ the lower wing 
is inteff ered with by the upper plane, and thns neo- 
trafizes somewhat the lifting and flyipg efficiency iji 
the iqiper wing. Since a plane must reverse all its 
g Lr e saaes when looping, the doable si^ports of the bi- 
plane make it less sisoeptible to doubling iq> and fall- 
ing. These are some of the reasons for the popularity 
of the l^fdane. 

The tzqdane is so called because it has three tios of 
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wing surfaces set one above the other. This allows 
for even greater strength in construction, and despite 
the resistance several very fast-climbing triplanes have 
been built. The famous Caproni triplanes with three 
motors have a wing spread of 127 feet. Many biplanes 
and flying-boats also have approximately 126-foot 
wing spread. The well-known Handley Page bomber 
and the NC-1, NC-2, NC-3, NC-4 Naval Flying Boats, 
which tried the Atlantic flight, had a similar wing 
spread. 

In the war the small aeroplane of the monoplane or 
biplane type with a small wing spread and equipped 
wHh a roLy motor, whose le or moi^ cylinders 
revolved with the propeller, or a small V-type motor, 
was called a scout. These biplanes seldom had a wing 
spread of over 28 feet and the horse-power of the rotary 
\ motors seldom developed more than 150 horse-power, 
^^^ whereas the stationary motors for these same machines 
generated as much as 300 horse-power, as iu the case 
of the Hispano-Suiza. These machines were used for 
fighting because they made as high as 150 miles an 
hour and responded so easily to the slightest move- 
ment of the "joy stick" and, consequently, manoeuvred 
so readily. Since trick flying was absolutely essential 
to air duels these machines were best for this purpose 
and for quickly getting information of troop move- 
ments. 

The next larger size, seating two men and driven by 
the same types of motors or even larger twelve-cylinder 
Rolls-Royce or Liberty motors, but with a wing spread 
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of from 34 to 48 feet, was used for taking photographs, 
directing artillery-fire; and general reconnaissance in 
war. The mnltimotored machines; with a wing spread 
of anywhere from 48 to 150 feet, were used for bombing 
at night or during the day. Owing to the size of these 
machines and because of their slow-flying speed they 
were easy to land. Some of the scouts weighed, with 
petrol and two hours' fuel, less than 1,000 poimds, 
whereas the four-motored bombers, with 127-foot wing 
spread, weighed over six tons and could carry a useful 
load of three tons. 

The hydroaeroplane does not differ fimdamentally 
from the aeroplane as regards flying principles. In 
structure it may be a biplane or triplane, but owing 
to the supports necessary to carry the pontoons it 
cannot be easily attached to a monoplane. Structur- 
ally, it differs from the aeroplane only in having pon- 
toons or a boat substituted for wheels and landing 
chassis. Owing to the surfaces presented by the pon- 
toons or the hull of the b oat, looping is practically 
eliminated and th^fiigofthese flying craft is much 
slower than land machines.^^ J Pce.q 

Although M. Fabre conducted experiments with 
aeroplanes carrying floats instead of wheels, Mr. 
Glenn H. Curtiss was the first to successfully construct 
and fly a hydroplane. At the time of his flight down 
the Hudson River from Albany to New York he 
equipped his plane with a hght boat to protect himself 
in case of a forced landing on the water. Encouraged 
by this experiment under the Alexander Graham Bell 
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Aerial Experiment Association, and by later attaching 
a canoe, he succeeded in landing and getting off the 
water. Later he built a hydroaeroplane and flew suc- 
cessfully at San Diego, Cal., thus establishing America 
as the land which invented and developed the seaplane 
and flying-boat. 

Structurally, the modem seaplane has two small 
pontoons on the end of each wing and a small boat in 
the centre, or sometimes only two pontoons in all which 
are side by side near the fuselage. The flying-boat has 
one large boat instead of a fuselage, with a small pon- 
toon on the end of each wing. The former is used for 
fast flying, but owing to the air resistance to the pon- 
toons, and especially to the boats, the speed cannot be 
compared to that of the scout aeroplanes. Moreover, 
they are much harder to do stimts with and few are 
known to have looped the loop. Like the big land 
bombers the flying-boats may be equipped with as 
many as three motors. One of these has carried as 
many as fifty passengers at one time. 

Contrary to the accepted notion, these flying-boats 
are very hard to land on the sea because it is so diffi- 
cult to calculate the position of the wave when you 
strike-both are movmg so rapidly. 

As we have already seen that due to the fact that a 
heavier*than-air machine must be moving at least 35 
miles an hoiu- to get off the groimd or water, a strong 
and powerful motor is absolutely essential to make 
aeroplane flying possible. We have already discovered 
that the Wrights had to construct their own motor 
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because none was light enough for an aeroplane. Their 
16 horse-power singleH^ylinder engine weighed over 
200 pounds. To-day the Liberty is rated at from 400 
to 450 horse-power, and it weighs less than two poimds 
per horse-power. An Italian aeronautical engine de- 
velops 700 horse-power, and one sixteen-cylinder Amer- 
ican motor generates 900 horse-power. This shows 
the tremendous development of the motor for modern 
flying. 

But, aside from the matter of weight and horse- 
power, the aeromotor has been called upon to per- 
\ form at altitudes of as high as 30,000 feet as efficiently 
4 las on the grqjiai^ Since the atmospheric pressure at 
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\ that height ,^eighd|a great deal less than at sea-level the 



flow of gasolinrSSid lubricants is very much decreased, 

so that the efficiency of the motor may fall off pro- 

"^ / portionately. To meet these requirements the aviation 

^ / motor must be especially designed, and since the vibra- 

;^ tion of the propeller shakes the frail frame on which 

the engine is moimted, the materials must have the 

greatest strength and resistance. 

Nevertheless, in both types of motor, the ^rotary air- 
cooled and the s tationary V type, the engineers liave 
succeeded in uSS^^es tii^t would climb still 
higher than the 30,500 ceiling already made, if the 
aviators could stand the cold or have enough hydrogen 
to keep them from fainting. 

The motor then is the heart of the heavier-than-air 
machine, and when it stops the aeroplane must vol- ^ 

plane or fall to the earth, a slave to the laws of gravity. <^ 
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CHAPTER IV 

LEARNING TO FLY 

EARLY METHODS — ^DEVELOPMENT OF SCHOOLS — STUDY- 
ING STRUCTURE OF PLANES, MOTORS, THEORY OF 
PLIGHT, AERODYNAMICS, MAP READING — ^FRENCH 
SYSTEM — GOSPORT SYSTEM 

Trom the time of the first flight of the Wright brothers 
in 1903 to the breaking out^of the Great War in July, 
1914, the art of flying an aeroplane was not taught 
systematically either in private or military schools, 
primarily because flying in a heavier-than-air machine 
was r^arded by civilians as a very dangerous sport 
and by military authorities as hardly more than a 
dubious scout for locating troop or train movements. 
For that reason very few civilians were induced to 
take up aviation except a few of the more daring 
sportsmen. Consequently, civilian flying on a large 
scale did not flourish. 

It is true, however, that several small schools at- 
tached to manufacturing plants did attempt to teach 
the rudiments of flight and aircraft construction. 
These schools did not prosper because only a few pupils 
who wished to give exhibition flights attended, and 
the art of fljdng and aircraft development suffered. 

In England several schools were started with in- 
different success for the same reason as obtained in 

34 
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America; and in France and Germany^ aside from a 
few aviators who were striving for new world's rec- 
ords, most of the flying training was in the army. 
Therefore most of the great fliers, like the Wrights, 
Beachy, Martin, Curtiss, Farman, Bleriot, Garros, 
Vedrines, Graham-White, Sopwith, A. V. Roe — ^to men- 
tion only a very few — ^learned to fly thenaselves. For 
that reason the toll of lives taken in fljring was high. 
Nevertheless, that did not stop these daring fliers from 
stmiting and e:q)loring all the aerial manoeuvres possi- 
ble with a heavier-than-air machine. As a result 
Pegout looped the loop ; Ruth Law flew at night ; Bleriot 
crossed the channel; Garros the Mediterranean Sea; 
Vedrines flew from Paris via Constantinople to Cairo ; 
and in July, 1914, Heinrich Oelerich climbed to 
26,246 feet altitude in Germany, and in the same 
month another Grerman flew for twenty-four hours one 
minute, without stopping. 

Meanwhile France had trained several hundred avi- 
ators for her army and Germany had five or six hun- 
dred trained fliers, including those in the Zeppelin 
service. The United States army had hardly more 
than fifty fliers when the Mexican trouble broke out, 
and only half a dozen aeroplanes to use on the Mexican 
border. 

As soon as the war began and aircraft demonstrated 
that the side which got control of the air could put 
out the eyes of the opposing army and that the great 
struggle might be decided in the air, all the belligerent 
nations b^an to train aviators for the war in the air. 
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France was the first to develop a school of flying, 
and the French method, with slight variations, was 
adopted by England and the United States. A de- 
scription of their method will give a comppehaudve 
conception of the training necessaiy for a militaiy 
flier in the war. 

Early in the war most of the army, navy, and pri- 
vate aviation schools of the United States adopted the 
penguin system of learning to fly. That method, in- 
vented by the French, consisted of using as a training- 
machine an aeroplane that had so small a wing spread 
or so weak a motor that it merely hopped five or six 
feet off the ground when the motor was wide open. 
The small wing spread caused it to zigzag along the 
groimd like a drunken man. For those reasons, per- 
haps, it was named after the penguin, which does not 
remain long on the groimd or in the air and which has 
an irregular gait. 

The first step in learning to fly consists in studying 
the structure of the aeroplane and of the aeronautical 
engine, and aerodjmamics, or the science of the forces 
that aid or hinder the flight of heavier-than-air ma- 
chines. During the last half-dozen years many of the 
manufacturers of aircraft maintained schools in order 
to encourage men to learn the art of flying, and 
have given their pupils the chance to study at flirst 
hand the designing, the building, and the assembling 
of aeroplanes and hydroplanes. That has given the 
pupils a thorough knowledge of every detail of the air- 
craft — ^an invaluable aseet to an aviator who has been 
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rcwnpeilfd to make & f c»oed laadiDg £ar bam a iqiaiF- 
diop. In the "ground" schodls OMiducted by the 
United States GoTemment fcR* instructing A\iatiaa 
offieos at the vajioQS insdtoticHiSy like Ccxndl, Maaaa- 
Au ae tt s Institafee of Tedmciogy, and Princrton, a 
great deal of time was devoted to aaaanUing aero- 



Most of the maimfai'turets ci aircraft in this coun- 
try do not make the motors used to propd thdr aaro- 
planes. The aeronautical motor is one of the most 
Aflicult mafhjnes to build suceesduDy . A motcH* that 
nms as smoothly as a watch on the ground may hea- 
tale and sputter at an altitude of a thotisand f ert^ and 
at three thousand f ert may stc^ altogether. Engiwyra 
aqr that that is because the change in tenq)erature and 
in atmoqpheric pressure causes a difference in car- 
bnriBilian All these thii^ the proiq)ecti¥e flier had 
to leazn as wdl as the reascms for the same. 

Gcntzary to the general notkHi, the construction of 
the aeronautical motcH- differs radical^ fnHn that of 
the automobile engine. In pcint oi weight the differ- 
cnee is marked. Sekkxn is say stqiulation made that 
finnts the we^^ ci the autcHnobile motor in pn^r- 
tion to the amount of horae-power; a few pounds more 
or less k not an inqicHtaiit consideration in a pleasure- 
car or a motor-truck. But in an aiot^lane every 
oonee of sqMtfluous wei^t must be eliminated from 
the engine, wfaidi must neverthekas be strong eooo^ 
to withstand the most violent strain. 

The aero|dane motor is subject to far greater strains 
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than the automobfle motor is. Except during a race, 
one rarely runs the engine of an automobile at its 
maximum speed; the aeroplane motor, on the con- 
trary, usually runs at full speed from the moment the 
aeroplane starts imtil the motor is shut off and be- 
gins to volplane down to the earth. It is true that you 
can regulate the aeroplane engine by the throttle to 
run from as low as three hundred revolutions a min- 
ute to as high as sixteen hundred; but except when 
testing the motor there is rarely any reason for slow- 
ing it up while in the air. The load that the propeller 
of an aeroplane carries is much less than the load that 
the shaft of an automobile carries, but, on account of 
the frail structure of the plane, the vibration is much 
more violent. A battle plane seldom weighs more 
than two thousand pounds, and a scouting machine of 
the Nieuport type tips the scales at not more than one 
thousand pounds. 

For these reasons aircraft require special kinds of 
motors. The V type is so called because the cylinders 
are set in the form of that letter; the rotary motor has 
the cylinders arranged in a circle like the spokes of a 
wheel, and it revolves on its shaft like the propeller. 
The rotary motor is used in scouting machines because 
it is light. The revolving engine also revolves on its 
shaft, but it has a great many more cylinders arranged 
side by side like the cylinders of an automobile en- 
gine. It is much heavier than the rotary type; it may 
have as many as thirty-two cylinders. 

Of course, a knowledge of the automobile engine 
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ms an aid to the proq)ectiye aviator; for, exoq>t in 
the process of cooling and the revolution of the cyir 
inders, the principles of the automobile motor and 
those of the aeroplane are identical. 

At aviation schools the pupils went thorough^* into 
an those things and supplemented their knowledge by 
ecmtinually mounting and dismounting engines and 
examining their most intricate parts. The schools 
also kq)t on hand laig^ aeroplane models, ^diich the 
students took spsii and put together again. In the 
classroom the prospective aviators studied the mathe- 
matics and the theory of aerodynamics. All this work 
was veiy important, for an aeroplane is such a nicely 
balanced machine that if it is not perfectly con- 
structed mathematically it will not fly saf^. 

For example, if the tail plane or flat, finlike surface 
that projects frcHn the sides of the tail of the body, or 
fusdage, has too much ''incidence,'' or, in other words, 
is slanted at too sharp an angle downward, it has a 
tendency in fli^t to lift the rear of the machine and 
to make it dive. A sei^lane, wbea pTopeAy con- 
stracted, is so eventy balanced that, ¥^en the ciane 
that lifts it oS the mother shq) holds it suqiended in 
the air, the machine is equipoised like a bird with 
wings q)read in flli^t. If the plane is heavier on one 
side than on the other, it will, wbiie ''banking,'' or 
turning a comer, slide toward the c^itre of the circle; 
that sometimes causes a "tail q)in," in wtdck the 
machine ¥^iirls round as if it had been cau^t in a 

That is a very difficult situation, for an 
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aviator usually ends in a smash at the bottom of the 
whirlpool imless the pilot has altitude enough to 
flatten out his plane before it gets tos oloic to the 
ground. These things were all taught before the novice 
went up in the air. 

Map reading and air navigation were the next 
studies in military aviation schools. First, the student 
learned how to judge the height of hills and the size 
of towns from different altitudes, so that when fl3dng 
he could tell what part of the country he was passing 
over. Many of the schools perched the prospective 
fliers high in the air in a classroom and spread out a 
miniature landscape made of dirt and sand on a map 
beneath them so they could get practice in perspective. 

Of course, when an aviator is lost in the fog or above 
the clouds he needs to use all the instruments on board 
to find his position. For that purpose drift instru- 
ments are mounted on aircraft; those tell how much 
the air-currents, which have the same effect on au*- 
craf t as the tide has on a boat, have driven him off his 
course. A compass indicates the direction in which 
he is travelling, and other instruments show him 
whether his machine is climbing, diving, or ''banking"; 
the aneroid barometer indicates the altitude. It is 
essential, of course, for the aviator to know how to 
read those instruments correctly. Without the in- 
formation they give him, he might not know, if flying 
at night or in a cloud, that his craft was climbing at a 
dangerous angle until wrenches or other loose imple- 
ments began to fall out of the machine. 
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As the next ttep in the tnming the stadoit lesam 
tfaecontrois. To do that he nms the "taxi" or ''lawn- 
mower/' as the tnining-niadiiiie is called, up and 
down the fidd. The ''hof^ii^" of this machine bb- 
miliaiiKs him with "gating off" and landing, and 
with the ncMse oi the pmpdkr. After he has learned 
to steer his machine in a straight line, he takes longer 
''hops" untQ he fe tfaoiou^ity familiar with the "joy 
stidL" whidi polls the devahns or ailenxis m> cfr 

downer operates the nidda*.^ ' ^ol, Z -.* ^/. •^^-^y^^ 

Soon afterward the stadoit went up with an in- j;;;^ '^ ^ 
stnietor for a long flight. The purpose of the flight f ^-^ ' 
was to get the piq>il used to hi^ier ahatodes and to / ^ "" ^ 
the moticHi ci the aiot^lane, and to give him a dianoe 
to watdi his teadier actually nmning the machme. 
Stnmge to rdate, many who have fdt an unoontzol- 
hUe desiie to ]onq> off high boildingB have no soch 
feeling while in an aeroplane. That is because they 
flit and kx^ oat horixcmtally instead €i popendio- 
nhttiy downward, and because they move at sodi tie- 
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After several tnpa of that kind, the instructor let 
the student handle ihe contaids until he could dimb, 
dive, and "bank," or turn the machine in the air. 
But the piq>il was not permitted to land a machine 
until near the end of his course; for next to getting 
out ci a tafl q>in, a dive, or a skie dip, landing was the 
hardnst tad^ in flving. Statistics show that more 
.viator luive be^^ in xruddng laiHliDg^ than in 
any other way. Many €i ihe accidents, ci couFBe, were 
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caused by the nature of the ground; for when the en- 
gine of the aeroplane stops, the aviator has to vol- 
plane or glide down wherever he can. 

One of the difficulties of landing is owing to the fact 
that even training-machines cannot land at a slower 
speed than thirty-five miles an hour. If the wheels 
of the aeroplane, when they first touch ground, do not 
skim over the surface of the field, the machine is 
liable to "nose in" and turn a somersault. Indeed, 
that is why the pusher t3Tpe of training-machine, with 
the propeller in the rear of the pilot, is being aban- 
doned for the tractor machine, which has the pro- 
peller in front. If an accident does occur with a traclor 
the engine does not "climb your back." One of the 
greatest dangers of flying a seaplane is due to the fact 
that the engine is installed not in the hull but high 
above the aviators' heads, upon which it is apt to fall 
in case of a crash. 

The student was next permitted to fly alone. Most 
machines were so strongly built that accidents were 
seldom caused by breakage, although, of com^e, before 
each flight the aviator and his mechanic critically ex- 
amined his machine for broken parts. With a reason- 
able amount of care straight flying by daylight was 
comparatively safe. 

In the French aviation schools, before the military 
birdman could pass his final examinations, he had to 
climb twice to an altitude of fs£? thousand feet and 
spend an hour at af ten-lhousand-foot altitude. If he 
passed that test successfully, he had to fly over a 
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tzumgalar ooorae ci ooe huncbed and fiftjr mfles and 
knd Bt eadi ocmier ci the trian^. 

Before he oould Oj his machinft (m the batUe-front 
the FkcDch flier had to know how to loop, to £all or 
dStwe Bt audi a 8teq> an^ that his machine actoalfy' 
dropped throng the air for several handled feet be- 
fore it flattened out — a Ireinendoas strain on the wings 
of a madiinp — to side slip or round a carve with his 
iiiafhinp banked at sodi an ang^ that it gradaaDy 
dad toward the centre oi the circle, to climb Cfr tail 
dStwe at sodi a pitdi that the aircraft actoalty dips 
backward tail ftnemost Indeed, in the last days of 
tndning the stodent was encoaragied to practise all 
kinds of stants and tricks, for when an enemy de- 
aeendfd on yoa from the clouds above and was sitting 
<Mk jaar tail weaving a wreath €i bullets from a ma- 
ddne-gan roond you, your only chance o( escape was 
fcgr means ci a loop, a dive, a side dip, or a rriL 

Another interesting test a pilot had to undeigo be- 
fore he got his license to do battle was to ascend fif- 
teen faandred fert, cut off all power, and Tol^plane 
down in a spiral to a fixed p(»nt. To perfcRm the ma- 
Doe uv re su r e ««f u Hy required great ddlL Allthemem- 
ben of the famous Lafayette Escadrille had to undeigo 
T^^. tests befixe beocxning fighting aviatcHs, and 
Americans who recdved their final training in France 
had to go throng the same training. 

In oor g ov i nmiflnt %ing-6chocds at Mineola in Lcxig 
Uand and the other %ing-fidds in Texas and other 
pnts of the countiy, at San Diego in Calif cxnia;, the 
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students were put to similar tests of skill. In the pri- 
vate civilian schools, however, instructors rarely at- 
tempt to teach their pupils more than straight fl3ring. 
But most aviators agree that every flyer ought to 
know the "stimts'^ in order to meet successfully any 
extraordinary situation that may confront him. 

Of course the training for aerial observera, wireless 
operators, and photographers was very different from 
that of the pilots. In each case the instruction was 
peculiar to the science they were to practise, and it 
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had little to do with aviation, only in so far as it was 
actually affected by flying. The men who took the 
^ pictures had to make a study of the science of photo g- 
raphy. The_<Jaj^)was true of the wireless operator. 

the use of the machine-gun, and target practice suclk 
as characterized the work of the pilot. In different 
countries this differed with the methods developed 
there. In England the pilot often shot at toy balloons 
in the air while chasing them with his machine or at 
targets on the ground. The same method was em- 
ployed by the United States. Nearly all the great 
aces in the war were very clever shots, and Major 
Bishop attributed most of his success to his skill with 
the machine-gun. 

Finally the Gosport system of training aviators was 
adopted by the British and the American armies be- 
cause it permitted the training of tens of thousands of 
fliers at the same time. The principles taught were 
the same as those enumerated above. The system, 



LEARNING TO FLY 46 

however, reduces the time qient on each qMratioo to 
the mimmum, ^)ecifyiiig the number ci hours to be 
spoit (m each step in the course. Here is a sample €i 
the outline of the training under that system: 

STANDARD OF TRAINING 
Pakt 1. Pn/yra— Flying Wdcgb 

1« Grommd Imtinadiotu 

1. Bmxiiig and Pjumesn 

2. ArdDay ObsenratioQ 

3. Gmineiy 

4. Aeml NaT^tion 

5. Knghie Rmming 

6. PhotogT^Ay 

7. Bombing and Camera Obscnra 

8. Air Fcmx Knowledge 

9. Kngines and Rigging, Woriohops Course 
to. DiiDandP.T. 

2. Air Teab. 

1. Flying Instmctioa 

2. F<»ination Flying 

3. Cross Coontiy 

4. Reoonnaissance 

5. Photography 

6. Bombing (Camera Obscnra) 

7. Ring S^ts and Camera Gun 

8. Altitude Test and C3ood Flying 

9. Aerial Navigation 

3l Aj^pmoioBf. ^ 

A Flying Instmction • 
B Fonnation Flying 
C Cross Coantzy 
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D Bombing 

E Wireless 

F Gunnery 

G Ring Sights and Camera Gun 

H Aerial Navigation 

I Photography 

To insure a certain amount of continuous practice the fol- 
lowing minimum times will be spent on ground subjects. It 
must be realized, however, that efficiency, and not time spent, 
is the ultimate passing standard. 



» 
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Buzzing and Panneau 30 hours 

Artillery Observation 20 

Gunnery 60 

Aerial Navigation 20 

Engine Running 3 '' 

Photography 2 " 

Bombing and Camera Obscura. . 1 hour 

Engines and Rigging 12 hours (Workshops Course) 

Military Knowledge 3 " 

Lectures will be given covering — 

(1) All questions on above subjects. 

(2) Practical wireless covering knowledge useful to a pilot. 

(3) All ground signals as given on new Artillery Observation 

card, 40-W.O.-2584. 

Thus every step in the education of the flier was 
provided for and thus the United States turned out 
over 10,000 aviators. 
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CHAPTER V 

AEBOFIANE DEVELOPMENT, 19(B TO 1918 

ADER's KXFKRnfKyTS — MAXDft^S MULUPUIXE — DU- 
MCKfr'S AEBOPLAXE — WKLCnrtS* 1908 PLANE — YOlr 
SIN PUSHER — BLEBIOrr^S MONOPLANE — AYBO TBI- 
PLANE — FABMAN's AILEBONS — OTHER TTPE8 

Although tbe Wiight brothers made tlieir first flight 
in a heavier-tfaao-air marhme in Decembo-, 1903, it 
was not until Sept^nber 15, 1904, that QrviUe Wii^, 
firing the Wiigjit bqdane, succeeded in making the 
first turn, Sqptember 25 before ther made the first 
cirde, and October 4, 1905, before they manag^ to 
stavintheairforoverhalfanhour. Moieorer, it was 
not until 190S that thev made their first public flights. 
Long before the Wrigjhts first flew at Btty Hawk 
militaiy men lealiied the vahie (rf observaticm from the 
air, and balloons attached to cables had beoi used for 
that pmpose in the Franco-Prussian and Boer wars 
far diaeoreripg the movement and disposition (rf troops, 
(lement Ader, however, was the first to succeed in 
sncnring an iqppro|»iation for the construction of a 
hesvier-than-air machine which was to fl[y in any di- 
lectioo like a bird. In 1890 he induced the French 
Government to spprapnBAe $100,000 for the ccmstruc- 
tion cl sudi an engine. After many ejcperim ents his 
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machine failed to get off the ground, and in 1897; after 
seven years of hard work, the French Government 
refused to appropriate any more money. 

In 1905; however, as soon as the same government 
heard of the sustained manoeuvred flight of 33 minutes, 
17 seconds, done by the Wrights, they negotiated for 
the acquisition of the machine, provided it could at- 
tain a height of 3,000 feet. But at that time the 
Wrights had not flown over three himdred feet, nor 
risen above one himdred feet, and could not promise to 
fill the French requirements. 

The British Gk)vemment had also given Sir Hiram 
Maxim an appropriation for constructmg a flymg- 
machine about the same time that the French Gov- 
ernment was financing Ader. Maxim built one of the 
multiplane type, measuring 120 feet, equipped with 
two steam-engines of 170 horse-power and weighing 
7,000 pounds, but like Ader's experiment it never got 
off the groimd. 

We have already noted the appropriations made by 
the United States Government to Samuel P. Langley 
for his aerodrome. It was the United States Govern- 
ment, upon the recommendation of President Theodore 
Roosevelt, which first ordered a military aoroplane in 
December, 1907, giving definite specifications for the 
same. The machine was required to carry two per- 
sons weighing 350 pounds and fuel enough for a 125- 
mile flight, with a speed of at least 40 miles per hour. 

The Wrights were the only persons to submit bids 
and they delivered a machine which Orville Wright 
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flew Bt Fort Myer in September, 190S, making a new 
recQvd of one hour, f oarteen minutes^ twenty seconds. 
An accident prevented the fulfilling of the two-pas- 
senger-canying reqoireinent. In August, 1909, how- 
ever, the Wiigjht bq[>lane, with a wing spread oi 40 feet 
and eopipped with a 25 hoise^^Kiwer engine, flew one 
hour and twenty-three minutes with Lieutenant Frank 
P. Lahm as a passenger. 

The sooceas of the Wights naturally stimulated the 
Ficndi, Alboto Santos-Dumont, the Brazilian, who 
hid eqienmeated succesfullr with Kghter-than^ur 
cnft; first circling the Eiffd Towo*, while Louis Ble- 
liol, the Voism brothos. Obtain Louis Ferfoer, Heniy 
Fannan, Leon brothers, Ddagrange, and others began 
to eaqienment with aen^lanes. 

In 1906 Santo6-Dum(xit flew 700 feet in an anophne 
in one sastained flli^t and in 1908 the Wiigjhts visited 
France and gave public demcHistration flights at Pan 
and other places. Their machine was a bq>lane driven 
by a small four-cylinder water-cooled oigine and two 
hige propellexs. These were both actuated by diains 
flparing on the engine-shaft, one chain being croased so 
as to make its prc^ieDer revobre in the direction oppo- 
ate to the other, thus giving proper balance to the 
dmring f ofee. Alongade the eigine and sli^tly in 
feont of it was the pilot's seat, and there was also a 
«ml fcr a i««eiiger in between, exactly in the centre, 
SO that the added weight would not alter the balance. 

Unlike [Hesent-day aeroplanes, this machine had no 
honaontal tail bdiind the main planes, and so it was 
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caJled the <'tail-firet" type, or "Canard" or "duck," 
owing to its long projection forward which resembled 
the neck of that bird. This type did not steer easily 
and was abandoned. 

The 1908 WsiaHT Plank 

The Wright machine had vertical rudders aft, and 
reUed on the two big elevator planes forward for its 
up and down steering. Its lateral, or rolling, move- 
ments were controlled by waiping or twisting the wings 
SO that while the angle of the wmgs on one side was in- 
creased and gave more lift^ the angle on the other side 
decreased and gave less lift; thus enabling the pilot to 
right the machine. The elevators were controlled by 
means of a lever on the left-hand side of the pflot, the 
waip by a lever on his right, while by waggling the 
jointed top of the right-hand lever he also controlled 
the rudder. This complicated system of control was 
very difficult to master. 

In 1910 the Wrights attached a horizontal tail at 
right angles to their rudder, and in 1911 they dropped 
the front elevators entirely. When the United States 
entered the war, Orville Wright, as engineer for the 
Dayton-Wright Company, supervised the building of 
the famous DH4's, making several thousands of them 
for shipment to France. 

Unlike many machines that followed, the Wright 
1908 was launched from a carriage which ran on a rail 
until the planes were lifted into the air, leaving the 
carriage on the ground. This same principle was used 
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Ifeamiliile Chailes and GatHid Vcism had soeeeas- 
Mfy derdoped thdr marfiine. On Mazdi 21, 1909, 
Mr. Fannan fleir a fittle over a mile at lasjr, near 
Tims, 8QcceaBfi]% tanuDg, and on May 30 Leon Dda- 
gnmge c oie re d e^it miles at Rome, and finaDjr on 
September 21 he fleir f ortj-<Mie miles without stoppii^ 
at IsBf . 

TIbb YoBm t^ilane dijETered finom the Wi^itB' in 
diat it f olloiied the box4dte iHincmfe. It had a box- 
\jte tafl to which the rodders were mounted, while 
Ihe wings had Tertical partitions and the ]dane had no 
lateral controls, with the resah that it oonld not flj 
Banf kind of a wind without coming to gnef. The 
fiiat mafhiiip had a 50 hocse-power Antoinette eng^ 
and the latter ones a 40 hofse-power Yivinns — an or- 
dkmry aatomobOe ei^^bae, heaTj bat idiafaleL 

In 1909 the famous Qiome rotanr engine iqipeaied. 
ft had 11 cylinders set like the spokes of a wheel; one 
was fitted to a Yoisin bq[>hne by M. Louis Ptolhan. 
There were sereral innoTatkxis on this machine. The 



and tail-booms and much ci the mider- 
atmctiiie was made of sted tobing. Its greatest con- 
trihotinn to the modem aoophne was the steeiing- 
wked. This was operated by a rod or joy stid^ which 
an fipom the front ekratw to a wheel in front of the 
pibi which was podbed forward to force the noae of 
Ae machine down, and polled back to force it iq>. 
TIbb made steering modi easier. The rudders were 
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worked by wires leading to a pivoted bar on which the 
pilot's feet rested. Pushing the right foot steered to 
the right, pushing the left foot steered to the left — 
which was also a very natural motion. This method 
of construction haa been maintained to tliis day on aU 
machines. The Voisin was the first "pusher" type of 
machine with single propeller iu the rear of the engine 
and the plane. The Voisin was always heavy, but in 
1915 it was built in large numbers for bombing pur-, 
poses because the forward nacelle or nest which held 
the observer and gunner afforded such an unobstructed 
range of wsion for the observer. 

To M. Louis Bleriot goes the honor of first construct- 
ing monoplanes and of putting the engine in the nose 
of the machine with a tractor screw in front of it. He 
also first designed the fish-shaped, or stream-line, body, 
with the tail and elevator planes horizontally and the 
vertical rudder fixed at the rear end of the fuselage. 
This was the first successful tractor aeroplane with tiie 
propeller in front. 

In 1909 M. Bleriot came to the fore with his type XI 
machine, the prototype of aU successful monoplanes. 
In this he incoVpomiS tiie Wright idea of warpkig the 
wings to give lateral control, and so produced the first 
monoplane to be controllable in all directions. With 
this type of machine, equipped with a 28 horse-power 
three-cylinder Anzani air-cooled engine, M. Bleriot 
himself flew over the Channel on July 25, 1909. HQb 
type XI model, with a few structimd details, was the 
first to loop the loop regularly in 1912. After 1909, 
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when fitted with Gnome or Le Rhone rotary engines, 
the performance of the machine was greatly improved. 
Since the Bleriot under-carriage, excellent for its pur- 
pose, could not be made so as to be pushed rapidly 
through the air, it was abandoned. 

M. Bleriot introduced the stick form of control, so 
that by moving the control stick forward or backward 
the nose of the machine moved down or up. Pushing 
the stick to the right forced the right wing down, mov- 
ing it to the left pushed the left wing down. The rud- 
der was worked by the feet as in the Voisin. Thus a 
natural movement was given to all the controls and a 
great step forward was made. 

The 1909 and 1910 Avro 

Meanwhile in England Aylwin Verdon Roe was ex- 
perimenting imder strictly limited conditions. In 1908 
he had got off the groimd in a Canard-type biplane, and 
in the fall of that year he built a tractor biplane, and in 
the summer of the next year he had it completed. His 
engine was a 9 horse-power J. A. P. motorcycle en- 
gine, the lowest power which has ever flown an aero- 
plane. It was also the first successful triplane. 

In general lines and plan the machine is the proto- 
type of the modem tractor biplanes and triplanes; it 
had waipmg wings, tail elevatora, and a rudder astern, 
while the control was by rudder and stick, similar to 
the Bleriot. 

This little machine was further developed in 1909 
and 1910. Later Mr. Roe abandoned the triplane for 
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the biplane, which he fitted with a Green engine of the 
vertical-cylinder type, which was the first of its kind 
installed in an aeroplane. Thereafter the triplane 
practically disappeared till it was revived by Glenn 
Cnrtiss, as well as British, French, and German de- 
signers during the war. 

They are great climbers and attain great speed in 
flying. The small 1910 Avro, equipped with a V water- 
cooled engine, was the forerunner of the single-seated 
fighters of the last days of the war. 

Because of its fast-climbing ability the 80 horse- 
power Avro and the Sopwith Snipe were used for the 
defense of such cities as London and Paris against 
Zeps and aeroplanes. The large two-seater Avro, with 
only an 80 horse-power Gnome, flew over 80 miles an 
horn*. As a war-machine early in the conflict it did 
excellent work bombing. Later, with slightly hi^er 
power, it waa a veiy good training-ma^jhine. Among 
two-seated biplanes it marked as great an advance as 
did the Sopwith Tabloid. Among single-seaters, for 
the reason that it had been carefully lightened without 
loss of strength and all details for stream-line had 
# been observed, the same is true. 

The Farman Brothers' Planes 

While M. Bleriot was developing his monoplanes, 
Henry Farman left the Voisin brothers and began ex- 
perimenting on his own account. The result of his 
experiments was first seen at the Great Rheims meet- 
ing whei:i his Gnome-engine biplane appeared, and on 
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November 9, 1909, he made a new wodd leootd of 145 
miles in four hoins, d^teen mimites, fortj-fi^ 
like the Wrists', his machine had a finont devatcn- 
ttjadi out f oiwaid, but the vertical partitkHis had dis- 
j^ypeaied from the wii^gs, thoa^ retained in the taiL 
The whde marhine was built <^ wood, so that it was 
vefy much lighter than the Vchsul Its most lemaik- 
aUe step f (xwaid, howerer, was the ose <^ balancing 
Ssppen, nsaa% called ailerons, fitted into the rear 
edge of eadi wing. These ailercHis were polled down 
on one side to gyve that ade extra lift when themarhine 
tihed down on that side. Thus the ailerons had the 
same effect as warping the wii^gs, and as it ihea became 
nnnecessaiy to twist the wing itself, it became poasi- 
Ue to build the idicJe wing sLniclure as a fixed box- 
girder stroctore of wood and wire. Hiis was lighter 
and sLrouger than ¥ras safe with a waqnng wing. For 
this reason ailoon amtrcd b used on all aerofdanes of 
to-dajr. 

The Fannan bq>lane was fitted with the stidc control 
used bjr M. Bkaiot, the stick woiking wires fcHe and 
aft for the devatcx* and lateral f ot the ailerons. A 
radder4)ar for the feet (^)aated tiie rodder wires. This 
was the beghming of tiie {HcsentHhrr idea of the posher 
l^lane. 

In 1911 Fannan abandmed Ihe finont devatcn- and 
used onhr the devator contrcd that was used by mcHio- 
planesy and he pot the pilot and observer out in finont 
of the marhine so that the range <^ vision was entirdy 
oninternqyted. Later this was covered and called a 
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nacelle or nest by the French. Here the machine-gun 
was mounted m the days of the World War. 

In 1912 Maurice Farman, a brother of Heniy, built 
a machine independent of his brother. He constructed 
a deep nacelle, giving greater comfort to the pilot. It 
had a forward rudder, and because long horns supported 
the rudder, it was called the mechanical cow. When 
this front elevator was abolished later, it was known 
as the "Shorthorn." This was the prototype of the 
"gun buB«»" and eariy war trainingiachn2in Eng- 
land. 

In 1913 Henry Farman's pusher design began to 
take on its ultimate form. The whole machine was 
more compact. The nacelle sheltered the pilot better, 
and the machine did not look as detached from tail 
and elevator as formerly. The general effect was more 
workmanlike and less flattened out. This type was 
ultimately combined with the "Shorthorn" by Maurice 
Farman into a machine nicknamed the Horace> a 
combination of Henry and Maurice. In 1917 it was 
used as a means of training and aerial travel rather 
than as a fighting-machine. 

The 1909 Antoinette Monoplane 

The Antoinette monoplane was evolved from the 
early experiments of MM. Gastambide and Mangin, 
and designed by the famous M. Levavasseur, the en- 
gine as weU as the aemplane. This is the plane in which 
Herbert Latham failed to cross the English Channel 
by only a few himdred yards. At the Rheims meeting 
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in August, 1909, it was in full working €sder, and dar- 
ing the last few days <^ the meet there was a cantnmal 
fi^t for ibe distance and duration records between 
TAtham of the Antoinette, Houy Fannan of the Far- 
man, and Paulhan of the Voisin. The Antoinette was 
much the fastest, but its engine always failed to hold 
out long eaou^ to beat the others. However, ibe 
Antoinette proved in other Tespeda to be the fastest 
flying-machine of the year. 

It was the first machine in which real care was taken 
to gain a correct stream-line form. The wings were 
king-post girders. The body was laig^ a box-girder 
composed of three-ply wood. The tail was separated 
from the rest of the plane by uncovered longerons. 

Unfortunately, the internal structure of later mar 
chines of this type was weak, so that there were many 
fatal results from breaking in the air. The control 
was also verv hard to learn. One wheel worked the 
warping of the wings, another worked the devatcR*, 
and there was a ruddo^-bar for the feet. In ^ite <^ 
this the plane was very beautiful to lock at. 

The 1910 Breguet 

The first successful machine of this type was de- 
signed by M. Breguet. a French.' engineer, who had 
begun experimenring in 190S, and it appeared the latter 
part of 1910. The first of the year he produced a mar 
chine which was nicknamed the "coffee-pot," because 
it was endosed entirelv in ahiminum. This was de- 
vdoped later into a hnmhang^^nskrhmt^. whidi had many 
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interesting features. It was almost entirely con- 
structed of steel tubes covered with aluminum plates, 
which led some to call it an armored aeroplane, which 
it was not. The tail, which was one piece with the 
rudder, was carried on a huge universal joint at the 
tip of the body, so that it swivelled up or down or 
sideways in response to the controls. The wings had 
one huge steel tubular spar, and as a result only one 
row of interplane struts. 

The under-carriage had a shock-absorber of a pneu- 
matic-epring construction, which was highly satisfao- 
tory, and was the prototype of the elastic-rubber 
devices. 

The machine was heavy, but it was fast and a great 
weight-carrier. Because of minor defects in detail the 
machine never was generally used, but it was the first 
step toward the big tractor biplane of to-day. The 
Breguet 1913 seaplane, equipped with a Salmson en- 
gine, 200 horse-power, was one of the first to utilize 
large horse-power and was thus the forerunner of the 
huge flying-boat of to-day. 

The Nieuport 

In 1911 the brothers Charles and Edouard de Nieu- 
port produced the monoplane more commonly known 
as the Nieuport. The fuselage was a very thick body, 
tapering well to rear. The pilot and passenger sat 
close together, with only their heads and shoulders 
visible above the fuselage. All unnecessary obstruc 
tion was removed to reduce head resistance. The 
under-carriage consisted only of three V's of steel tube. 
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of stieam-lme sectiaii, connected to a single kmgitodi- 
nal skid, thus diminishing it to a notew(»tI^ d^ree. 

This made a very fast machine. With onty a seven- 
cylindff, 50 hoise-power Gnome en^ne it travelled 70 
nuke an hour, aiKi with a f (Hirteeiw^'lmder, dooblMow, 
50 horse-power Gnome, rated at 100 horse-power but 
actually developing 70 horse^xiwer, it reached be- 
tween 80 and 90 miles an hour. M. Weyman, in the 
James Gordon Bennett race in the Isle of Sbeppey, 
made an average speed of 79.5 miles an hour, so that 
allowing for the comers, he must have doaae around 90 
miles an hour on strai^ts. 

The fast modem tractor bq)lanes show the influence 
of the flat stream-lined, all-inclusive body of the Nieu- 
port. 

The most ronaikable of the smaD machines of 1916 
was the Nieuport bq)lane, with the 90 hcuse-power 
engine and later the 110 horse-^xywer Le Rhone en- 
gine. This was similar to the Gemian Fc^er, an ex- 
cellent fighting-machine, and a direct successor of the 
Sc^with Tabloid. It was noteworthy for the odd V 
foratied by the struts between the wings. 

The 1912 B. E. (British Experimental) 

In 1912 the British Govenmient^ realizing the im- 
portance of the aerc^lane as a war-machine for scout- 
ing purposes, established the Royal Aircraft Factoiy 
at Fannborou^ with Gec^Erey de HaviDand, one <^ 
the early British es^ierimenters, as designer. Machines 
of his invention have been called D. H.'s. His 1912 
aerc^lane ccmtains snne <^ the ideas embodied in the 
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Avro, Breguet, and the Nieuport. The machine had 
the lightness of a Nieuport, the stream-Une of a Bre- 
guet, and the stability of an Avro. It was very light 
for its size and capacity, and with a 70 horse-power 
Renault engine it attained a speed of about 70 miles 
an hour, and it responded in the air and on the ground 
in a manner never before attained. It was the proto- 
type of a long line of Royal Aircraft Factory designs, 
through all the range of B. E/s on to the R. E. series 
and the S. E. series. 

The initials B. E. originally stood for Bleriot Experi- 
mental, as M. Bleriot was oflBcially credited with hav- 
ing originated the tractor-type aeroplane. Later B. E. 
was understood to indicate British Experimental. 
The subsequent development into R. E. indicated 
Reconnaissance Experimental, these being large bi- 
planes with water-cooled engines and more tank ca- 
pacity, intended for long-distance flights. S. E. in- 
dicates Scouting Experimental, the idea being that 
fast single-seaters would be used for scouting. They 
were, however, only used for fighting. 

Another R. A. F. series is the F. E. or large pusher 
biplane, descended from the Henry Farman. The 
initials stood originally for Farman Experimental, but 
now stand for Fighting Experimental, the type being 
variants of the Vickers Gun Bus. 

The 1914 B. E. 2c 

Just before the war broke out the British R. A. F. 
produced an imcapsizable biplane nicknamed ''Sta- 
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bility Jane." QflBcialljr she was known as ibe B. E. 2c 
and was anoth» type of Mr. De Havilland's ori^nal 
B. E. Once it was in the air the marhine flew itsdf 
and the pflot had OBiy to keep it on its cooise. It was 
so slow in q)eed and manoravring that it was caDed the 
^suicide bus," yet ibe tvoe was useful for certain pur- 



The 1912 Deferdussin 



A very smaD mcHK^lane, designed by MM. Becfae- 
leau and Eoolhoven for the Deperduaein finn to com- 
pete in the James Gordon Bennett race at Rhesms, 
proved to be the fastest machine built to the ckne of 
1912. It was a tiny plane with a fourteoi-cyfinder, 
100 horse-power GncHne engine. It covered 12^ 
mfles m an hour-the fiist time a man had ever tiav- 
eOed faster than two miles a minute for a whde hour 
— and won the race. Allowing for comers, it must 
have flown wdl over 130 miles an hour on the strai^t 
course. 

The Httle machine was stream-lined, even to the 
extent of pkcing a stream-lii^ siq>port bdiind the 
pflot's head. Two wheels, an ade, and four caiefully 
stream-lined struts made iq> the under-carriag^ The 
plane was remarkable for having its fusdage built 
wholly of three^hr wood, built oa a mould without any 
bracing inside. It was the prototype of all the voy 
hi^i-speed machines <^ to-day. In 1916-17 the 
three-ply fusdagp was adopted in aU Gemian fitting- 
machines and tiiis country is gradually ai^redating 
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the improvement and has made many fuselages of 
three-ply wood. 

The 1912 Curtiss Flying-Boat 

But perhaps the most remarkable achievement of 
1912 was the Curtiss flying-boat. Glenn Curtiss, who 
won the James Gordon Bennett race in 1909, had suc- 
ceeded in rising from the water in 1911 with a similar 
biplane fitted with a central pontoon float instead of a 
wheeled imder-carriage. This he made into a genuine 
flying-boat, consisting of a proper hydroplane-boat, 
with wings and engine superimposed. All the great 
modem fl3dng-boats have descended from this, and it 
is the forerunner of the great passenger-carrying sea- 
planes of the futiu^. Curtiss is also credited with the 
invention of ailerons. 

The 1912 Short Seaplane 

Another type of seaplane was also developed in 1912 
when, after many trials, the Short brothers, of East- 
church, England, built a successful seagoing biplane, 
equipped with twin floats instead of the ordinary 
landing-gear. This, with only an 80 horse-power 
Gnome engine, was the first flying-machine to arise 
from or alight on any kind of sea. 

The 1912 Taube 

The Gennan Taube was yet another development of 
1912. This plane is so called because the wings are 
swept back and cmred up at the tips like those of a 
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ciove. The buildeiB were Herr Wels and Herr Etiich, 
oi Austria^ in 1908. Herr Etiich took the design to 
Gennany , where it was adopted by Herr Rumpler. 

This machine was designed to be inherently stable, 
that is, uncapsizable, and it was successful to a great 
degree. If it had altitude enou^ it general^ suc- 
ceeded when falling in recovering its prc^)er positk>n 
before striking the ground. Other builderB had striven 
for mhraent stability, but had failed to g^ beyond a 
certain point. Owing to the greater financial siq>port 
obtainable in Germany the 1912 type Taube lasted, 
with small changes, far into 1915, when it was suc- 
ceeded by the hrgp German bq)lanes, which had 
greater ^>eed aad carrying power. Several machines 
in Britain and the United States have attained a con- 
siderable reputation as having inherent stabiUty. 

The 1913 Sopwith TASLom 

T. 0. M. Sc^with, Hany G. Hawker, the Australian 
pflot who first went to Newfoundland to Sy the Atlan- 
tic, and Mr. Sigrist, Mr. Sopwith's chief engineer, 
turned out early in 1913 an extremety small tractor 
bq)lane, equq)ped with an 80 horse-power Gnome en- 
gine, which surprised the aeronautical world by doing 
a top speed of 95 miles per hour and a climb of 15,000 
feet in ten minutes, while it could &y as slowly as 45 
miles per hour. It was achieved by skilfulfy reducing 
the wei^t, paying close attention to the designing of 
the wings, and by carefully stream-Uning external 
parte. An the modem hi^-epeed fig^ting-bq>lanes. 
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such as the "Camels," "Snipes/^ "Kittens," "Bul- 
lets," "Hawks," and others, are descended from the 
original "Tabloid," so called because it had so many 
good points concentrated in it. Because of its fast- 
climbing ability it was used for the defense of such 
cities as London and Paris against the Zeps and aero- 
planes. 

The 1914 Vickers Gun Bus 

The first genuine gun-carrying biplane, designed and 
built by Vickers, London, came early in 1914. Clearly 
of Farmm mspiration, it had an especially strong 
nacelle to stand the working of a heavy gun. Equipped 
with a 100 horse-power Gnome engine it made over 70 
miles an hour. It was known everywhere as the " Gim 
Bus," and the name stuck to the whole class. 

The 1914 German Albatross Biplane 

Meanwhile the Germans were busy developing ma- 
chines, so that another development of 1914 was the 
Albatross tractor biplane, with a six-cylinder vertical 
water-cooled Mercedes engine of 100 horse-power. 
This engine was the ancestor of the Liberty engine and 
of all the big German tractor biplanes. The plane 
resembled the French Breguets and British Avros of 
1910. 

The 1915 Twin Caudron 

The first aeroplane to fly with consistent success 
equipped Mdth more tlm one engine was the twin- 
motored Caudron, with two 110 horse-power Le Rhone 
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^i^nes. Various other similar ei^)eriment8 had been 
made and some machines were designed wbicb, after- 
waixl made good. The French twin Caudron, however, 
may claim to be the first twinr-engmed aeroplane. 
Tlie engines were placed one on each side of the fuse- 
lage but inaccessible to the pilot. 

The 1916 Twin Handley Paqe 

In 1916 the British Handley Page machine with 100- 
foot wing spread, driven by two Rolls-Royce motors 
of 250 horse-power, performed many remarkable bomb- 
canying feats for long distance. A later machine, with 
127.foot wing spread and four engines, flew via Cairo 
and Bagdad to Delhi, India, and still another carried 
apiano over the ChanneL A large fleet of these bomb- 
ers were ready to attack Berlin when the armistice 
was signed. 

The 1917 Spad 

The Spad was designed by M. Bechereau, of Deper- 
dussin fame. It and the Albatross D3 model were both 
descended from the Deperdussin, the Nieuport, and 
the Tabloid, The Spad superseded the Nieuport as a 
fighting scout on the West Front because of its superior 
speed when driven by a SaJmson engme. 

The 1917 D. H. 4 

The 1917 D. H. 4 was designed by De HaviUand, 
and the S. E. 5 was built by his successors at the Royal 
Aireraft Factory. Both were descendants of the B. E., 
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as is the Bristol Fighter, built by the British and Co- 
lonial Aeroplane Company, of British, and designed by 
Captain Barnwell. 

The German Gotha, which bombed London so often, 
was a descendant of the Caudron and the Handley 
Page twin-engine planes. 

In 1917 Italy produced her famous three-engined 
Caproni triplane, driven by three Fiat 1,000 horse- 
power engines. It had 150-foot wing spread and was 
used for bombing purposes. S. I. A. and PomiKo were 
smaller fighting-machines, equipped with Fiat engines. 
All of these machines were exhibited in the United 
States and many Caproni triplanes were buflt in this 
countiy. 



CHAPTER VI 

DEVELOPMENT OF THE AEROPLANE FOB WAR 

PURPOSES 



GERMAN AERIAL PREPAREDNESS — ^PRIZES GIVEN FOB 
AERONAUTICS BT VARIOUS GOVERNMENTS — FIRST 
USE OF PLANES IN WAR— FIRST AIRCRAFT ARMAMENT 

There is no gamsaying the fact that Gennanjr, in her 
eagerness to develop eveiy engine of war further than 
nny other nation, so that when ''DerTag" came she 
would be mechanically siq>erior and thus able to quiddjr 
crush szxy adversaLry, instant^ saw the advantage that 
control of the air would ^e hear. 

For that reason, as soon as the Wrists began to 
demonstrate in France, in 1908, the feasibility of the 
aeroplane as a scout, the Gennans realized the im- 
portance of the aen^lane as an adjunct (tf the dirigible, 
whose developmoit they had already been committed 
to since 1900, when Count Ferdinand Zqq)din built 
his first rigid li^ter-thanrair craft. Since aeronautic 
motors had to be used on both types of aircraft, and 
since the speed and %iiig radius depended on the 
efficiency d[ the oigine, the Gennans srt about to de- 
velop them. 

The French War DepBTtrnGot had in 1910 laid down 
rules and r^ulations for a ccHnprtitkm to devdop 
aeronautics. They specified that the aefoplane and 
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engine should be made in France^ and that the dis- 
tance of flight must at least be 186 miles, carrying 660 
poxmds of useful load, or three passengers, and to at- 
tain an altitude of 1,640 feet. The sum of 100,000 
francs was to be paid for the machine which accom- 
plished this feat, and 20 other machines of the same 
type were to be bought for 40,000 francs each. In 
the lists of that year 34 aeroplanes of as many designs 
were built, but only 8 passed the tests. Weyman's 
Nieuport with a Gnome engine attained an average 
speed of 116 miles an hour. 

As a result of this contest England, Germany, and 
Austria established aeroplane meets for 1912. Eng- 
land offered 10,000 pounds in prizes. Prince Henry 
of Prussia urged the German Government to appro- 
priate $7,000,000 for military aeronautics. On January 
27, 1912, the Kaiser offered 50,000 marks in prizes 
to develop aeromotors. The Aerial League of Ger- 
many started a pubUc subscription which brought in 
7,234,506 marks. The pmpose of the league was to 
train a large number of pilots for a reserve and to en- 
courage general development of aeronautics in Ger- 
many. 

This proved to be a greaj success, for by the end of 
1913, 370 additional German pilots had been trained, 
making a total of over 600. Meanwhile, German con- 
structors increased from 20 to 50 in the same period 
of time. 

The development of aeronautics imder the auspices 
of the Aerial League induced the Reichstag to appro- 
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piiate $35^000^000 to be expended during the next five 
years for military aeronautics. This was by far the 
most Hberal appropriation made for war aeronautics 
by any government in Europe. 

Under this encouragement, by the middle of July, 
1914, the German aviators broke all the world's records, 
making a total of over 100 new records of all kinds. 
The nonnstop endurance record of 24 hours, 12 minutes 
was made by Reinhold Boehm, and Heinrich Oelrich 
attained a new ceiling at 26,246 feet. Herr Landsman 
covered 1,335 miles in one day, making the world's 
record for distance covered by one man in one day. 
Roland Garros held the world's record of 19,200 feet 
before Otto Linnekogel made 21,654. 

The stream-lining of aircraft and the development 
of the Mercedes and Benz gasoline motors imder the 
incentive to win the Kaiser's prize was the big factor 
in this aeronautic progress. Not only did the Ger- 
mans make new aviation records, but they also won 
the Grand Prix race in Paris, 1913, with engines the de- 
tails of which were most jealously guarded, defeating 
the best English and French machines. Indeed, the 
Mercedes motor used on Zeppelin, aeroplane, and auto- 
mobile was the same in fundamentals. 

To Americans who are f amihar with the difficulties 
we experienced in the early days of our entrance into 
tlxe World War in getting quLtity production with 
the Liberty motor, it is evident from the fact that 
the Germans had three large factories filled with tools, 
dies, gigs, etc., for quantity production of the Benz, 
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Mercedes, and Maybach engines, that Gennany be- 
lieved that she had control of the air in June, 1914. 
She had already broken all the world's records in road- 
racing, as well as in the air, and she had more than a 
score of Zeppelins and over 500 standardized planes. 

Naturally, the preparations of the Germans did not 
fail to attract attention in France. Races and aero- 
nautic contests at military manoeuvres, besides aero 
expositions, were held by the French, and the success 
of the Paris-Madrid and Paris-Rome race in 1911 in- 
fluenced the French Chamber of Deputies to appropri- 
ate 11,000,000 francs for military aviation. The 
Kaiser's prize and Prince Henry of Prussia's recom- 
mendation of $7,500,000 appropriation for German 
aviation caused the Pans Matin to start a national 
subscription by donating 50,000 francs for an aero- 
nautic fimd similar to that subscribed by Germany. 

In 1911 Mr. Robert J. Collier loaned his aeroplane 
to the United States Government to be used for scout 
duty on the Mexican frontier. 

In February, 1912, dming the Italian-Turkish War, 
the Italians used one aeroplane for locating the posi- 
tion of the Arabs, and several bombs were dropped 
without any attempt to do any more than guess at 
the place where they would land. As a matter of fact, 
they fell far from their objectives, and served no 
military purpose further than to frighten the horses. 
In locating the distribution of troops, however, this 
aeroplane was most valuable. 

For that reason many military men even thought 
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that the aeroplane, because of the velocity at which 
it moved; could not be of much value other than for 
scouting, and as no guns had been successfully moimted 
on aircraft before the World War, the aeroplane was 
not regarded as an offensive weapon. Indeed, that 
was one of the developments of the war. 

The first attempts to mount a machine-gun on an 
aeroplane were made in France on a Morane mono- 
plane. In order to shoot over the propeller a steel 
scaffolding was erected, and the pilot was supposed 
to stand up to sight his gun. This was impracticable, 
and the structure retarded the vision of the pilot and 
the speed of the aeroplane. 

In the early days of the war pilots seldom flew over 
3,000 feet high, and since there were no machine-guns 
moimted in a practical way, the pilots could only con- 
tent themselves with firing revolvers at one another. 
The only thing they had to fear was rifle-shot and the 
trajectory of artillery. The few antiaircraft guns 
had no greater range than 3,000 feet, and, as a matter 
of fact, most of the reconnaissance work done at Ver- 
dun in the first six months of 1916 was at 3,000 feet 
altitude. 

The first historic record of a machine-gun mounted 
on an aeroplane was in the despatch telling of the 
death of the French aviator Garaix on August 15, 1914, 
by the aerobus Paul Schmitt. Garaix had 200 roimds 
of ammunition. In December of that year the 160 
horse-power Breguet piloted by Moineau moimted a 
machine-gun. The French pusher Voisins, with no 



72 AIRCRAFT 

obstruction of vision to the gunner in the nacelle; af- 
forded an excellent opportunity for the use of machine- 
guns. Moreover, most of the aeroplanes brought down 
in the early days of the war were the victims of engine 
troifl)le or shots from rifles on the ground. A staff 
report of October 5, 1914, of the Germans relates that 
the French aviator Frantz, flying a Voisin with his 
mechanic Quenault, shot down a German Aviatic 
plane with two aviators from 1,500 metres altitude, 
killing the two Germans. For this feat Sergeant Frantz 
received the Military Medal, the first decoration given 
a French flier in the war. 

On October 7 Captain Blaise and Sergeant Gaubert, 
in a Maurice Farman, with a rifle shot down Lieutenant 
Finger, a Boche who had defended himself with a re- 
volver. Captain Blaise expended eight shots before 
he got the German flier. 

TTie first recorded equipment of a machine-gun on 
a German machine was on October 25, 1914, when a 
Taube near Amiens opened fire on a Hienry Farman 
machine piloted by Corporal Strebick and his me- 
chanic, who were directing artillery-fire. The Gennans 
first used a Mauser gun for their aeroplanes. 

Meanwhile, the need for having a machine-gun fixed 
stationary on the aircraft and armed by manoeuvring 
the aeroplane became more evident. Roland Garros, 
who was the first to fly across the Mediterranean Sea 
from France to Tunis, Africa, motmted a gun to 
shoot through the propeller on February 1, 1915. In 
order to protect the blades from the bullets, he had 
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the propeller-tip covered with steel. Thus, when, the 
bullets hit, they were deflected. Only 7 per cent hit 
the blades, however. 

This was a crude way of mounting the gun, and it 
was Garros's mechanician who worked out the method 
of gearing up the machine-gun so that it shot its 600 
bullets between the revolutions of the propeller. This 
enabled the so-called single-seater scout tractors, with 
propeller in front, to fly armed with a machine-gun 
mounted over the hood of the engme, directly in front 
of the aviator. It was also the beginning of the use 
of the aeroplane as a fighter in aerial duels and in con- 
tact patrol of later days when it descended to attack 
troops in the trenches and trains on the tracks. 

January 1, 1915, was the date of moxmting the first 
Lewis machine-gun on a Nieuport aeroplane to shoot 
over the propeller. The Germans copied this with 
their Parabellum light gun, but it was not till July, 
1915, that the German Fokker first appeared with a 
synchronized machine-gun mounted on it. Since a 
propeller revolves 1,400 times a minute, a blade passes 
the nose of the gun 2,800 times a minute, and the ma- 
chine-guns were geared to shoot about 400 shots a 
minute, so that one shot passes through to eveiy seven 
strokes of the propeller-blade. Sometimes, however, 
as many as two guns were synchronized to shoot 
through the same propeller. A push-button on the 
steering-bar fires the gun while the pilot keeps his eye 
on the enemy through the telescope in front of 
him. 
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The Lewis gun is an air-cooled, gas-operated, maga- 
zine-fed gun, weighing 26 pounds with the jacket and 
18 pounds without. The facility with which the gun 
can be manoeuvred into any position or angle makes 
it a very efficient aeroplane gun. The ability of this 
gun to function automatically, and the speed with 
which it operates, is due to the use of a detachable 
drum-shaped, rotating magazine which holds 47 or 97 
cartridges each. When the magazine is placed in posi- 
tion it needs no more attention untfl all the cartridges 
are empty, when the magazine is snatched off and an- 
other is stuck on. This gun is the invention of Colonel 
Isaac Lewis, a retired American army officer. 

The Vickers is an English gun, belt-fed, water-cooled, 
recoil-operated. It can shoot from 300 to 500 shots 
a minute. Since all the shells are in a belt it can be 
fired continuously until the 500 shots have been used 
up. Its water-cooled devices were dispensed with on 
the aeroplanes. 

The German Maxim is similar to the Vickers. The 
Lewis shoots .33 and Vickers and Maxim .30 ammimi- 
tion. In the beginning of the war the Colt gasK)perated 
gun was also used on aeroplanes, as were also the 
Hotchkiss and Benet-Mercier. The first gun shooting 
400 shots a minute was similar to the Vickers. 

Owing to the ease with which the cotton-belts con- 
taining the cartridges on Vickers guns jam, it was 
used only for fixed positions in front, whereas the Lewis 
was employed in the observer's nacelle and other posi- 
tions which required sudden change in the aim. As 
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many as half a dozen machine-guns were mounted on 
some of the laige bombers in the last days of the war. 

Many attanpts to mount cannon on aircraft have 
been made, but owing to the recofl, the room necessaiy 
for mounting and manq)ulating, and the speed with 
which the gunner and the taiget move through the 
air, not much success was attained. / 

Captain Geoiges GiQmaner, the first great French 
flier to down more than fifty Hun planes, is credited 
with mounting a one-pounder on his Nieuport, single- 
seater. It could not shoot through the propdler, so it 
was arranged to shoot through the hub. The gun was 
built into the crank-case, the barrel protruding two 
inches beyond the hub. It is said that GiQrnemer 
brou^t down his forty-ninth, fiftieth, fifty-first, and 
fifty-second victims with this type of gun; but be- 
cause of the fifty pounds extra weight above that of 
the machine-gun it was an impediment. 

Attanpts to use on aeroplanes the Davis non-recoil 
gun, invoited by Commander Davis of the United 
States navy, have not been entirely successful. The 
two-pounder is 10 feet long, wei^is 75 pounds, and 
shoots 1.575 sheU with a velocity of 1,200 feet a second. 
The 3-inch Davis fires a 12-pound sheU and wei^ia 
130 pounds. 

Several other guns have been used, and with the 
increase in the size of planes there ought to be much 
increase in the size of aeroplane guns. 






CHAPTER VII 

DEVELOPMENT OP THE LIBERTY AND 

OTHER MOTORS 

DEBATE IN REGARD TO ORIGIN OP LIBERTY MOTOR — 
LIBERTY-ENGINE CONFERENCE, DESIGN, AND TEST — 
MAKERS OF PARTS — ^HISPANO-SUIZA MOTOR — ^ROLLS- 
ROYCE — OTHER MOTORS 

There has been more discussion of the Liberty motor 
than any other motor made during the war. This was 
due to the publicity given to the motor by the publicar 
tion of a romantic story of the motor, issued from 
Washington over the signature of Secretary of War 
Baker, to the effect that the motor was conceived in 
a few days, and built and perfected within a month. 
Of course every engineer knows that that could not 
be done, and it took at least six months before the 
Liberty engine was perfected, and this was long after 
the Creel Publicity B\u*eau in Washington issued its 
statement. 

As we have pointed out elsewhere, if the Aircraft 
Production Board had taken the patterns of a standard 
motor like the Hispano-Suiza, which had been flown 
for nearly three years under all kinds of war condi- 
tions. and which was tetog buHt m this country, a«l 
if they had ordered gigs, dies, and tools, and when 
we entered the war had requested our engineers to 
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fdlow Chinese patterns in the making of the same, the 
dieS; gigS; etc.; could have been made at once instead of 
months later, and many American-made aircraft could 
have been operating over the lines when the Amer- 
icans began to fight at ChS,teau-Thieny, and not 
months later, as was the case. Undoubtedly this delay 
cost the lives of thousands of American soldiers, and 
set back the Allied victory by just so much. The fail- 
ure to deliver aircraft on schedule was the reason why 
General Pershing had to demand haste in the produc- 
tion of machines. Regardless of the fact that the aero- 
plane motor is radically different from the automobile 
motor, because it must be much lighter, nevertheless 
automobile men were called in by the Aircraft Produc- 
tion Board to design the Liberty motor, and many of 
the engine-building companies that had been con- 
structing aeronautical motors were not consulted. 

After the Liberty engine was completed a lively de- 
bate was instituted as to which of the two companies 
that was represented at the designing of the engine 
deserved the most credit for the job. One of the auto- 
mobile companies advertised the fact that they were 
responsible for the Liberty motor, and the other com- 
pany immediately replied, tryiag to prove that because 
they had built successful motors before the war that 
they were the real designers of the motor. 

To be sure, no one would have objected to the 
construction of a Liberty motor on the side, but to 
delay the construction of motors in quantity imtil Sep- 
tember, 1917, put the United States back just six 
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months in production, for a number of factories were 
already producing parts for Rolls-R«yce engines, and 
the Wright-Martin Company had been building the 
Hispano-Suiza motor since January, 1916. 

Be that as it may, the facts regarding the Liberty 
motor appear to be that General Squier, E. A. Deeds, 
Howard E. CoflBn, S. D. Waldon, of the Aircraft Pro- 
duction Board, called in to consultation on May 29, 
1918, E. J. Hall, chief engineer of the Hall-Scott Motor 
Company, builders of a niunber of 4, 6, 8, and 12 cylin- 
der aeroplane engmes, and Jesse G. Vincent, experi- 
mental engineer of the Packard Motor Car Company, 
who had just completed a design and an experimental 
aeroplane engine, which had never up to that time been 
in a plane. 

Both these gentlemen were in Washington attempt- 
ing to interest Signal Corps officials in the aeroplane 
engine each had designed. 

Liberty-Engine Conference 

A five-day conference between Mr. Hall and Mr, 
Vincent, called by Mr. Deeds and Mr. Waldon of the 
Aircraft Production Board to consider aeroplane-en- 
gine design and production, was held. The two en- 
gineers got together in designing a standardized, 
directly driven, five-bearing crank-shaft engine of 
8 cylinders, and one of 12 cylinders, with a seven- 
bearing crank-shaft. After a session of twenty hours' 
work in a room at the New Willard Hotel, in Wash- 
ington, during which meals were served the two men, 
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and both lived, woiked, and slept in the apartments 
of Mr. Deeds, a new 8-<5ylrnder 230 horse-power aero- 
plane engine was laid out, described, and drawings oi 
transverse and longitudinal sections were made by 
Vincent and Hall themselves. This was the first 
Liberty motor designed. 

On the morning of May 30, 1917, near Hie dose (A 
the designing session, Mr. Vincent dictated a joint 
rq)ort to the Aircraft Production Board. The saHait 
points and a rough draft had been agreed iq)on the 
ni^t before. It was dated May 31, 1917, and signed 
jointly by E. J. Hall and Jesse G. Vincent. 

WASHmGTON, D. C, May 31, 1917. 

AiRCRArr Pboduction Board, 
Washington, D. C. 

Gentttmen: At your request we have made a caiefol sta(]y 
of dlie aircraft motor situation and hastai to sohmit our report 
as foDows: 

In c^er to get this report in your hands prtxnptly we have 
condensed it as much as possible and have coverod the essen- 
tials only. 

In view of the fact that there are a numb^ of good motors 
for training-machines available, we have disr^arded this type 
of motcv and have confined our attention strictly to the hig^ 
efficiency, low-wdg^t per horse-power type, sudi as is necessary 
at the front. 

In order that any motors that are built by this country may 
be of any value when recdved at the front, it is, of course^ 
absolutely necessary that thdr ^Bdency be brou^t iq> to or 
a little beyond the best now available in Europe. TUs, ci 
course, made it necessary for us to know just what has beat 
accomplished in Eurq[)e. The French and Rngiiah Commis- 
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sion has enabled us to obtain this mformation by answering 
our questions very clearly and completely. 

From information obtained from these gentlemen and from 
other sources, we beUeve that the Loraine Dietrich is the com- 
ing motor in Europe. This motor has not been built in large 
quantities as yet, but some thirty had been constructed and 
carefully tested out at sea-level and also at about 6>000 feet 
elevation. The important facts about this motor are as follows: 

Eight cylinders: 120 mm. bore by 170 mm. stroke. 

Cylinders made of steel with water-jackets welded on. Motor 
is direct-driven and develops 250 horse-power at 1,500 r. p. m., 
and 270 horse-power at 1,700 r. p. m. The weight of the bare 
motor is 240 kilos, or approximately 528 pounds, while the 
weight of the motor complete with radiator and water is 305 
kilos, or 671 pounds. There seems to be a reasonable doubt 
regarding the exact weight of the bare motor, as while the 
French Commission gave us the figure of 528 pounds, informa- 
tion from other sources indicates a weight of 552 pounds; prob- 
ably some intermediate figure is more nearly correct, but in 
any event the motor gives a horse-power for approximately 
two pounds of weight when figured at its maximum output of 
270 horse-power. 

After obtaining this information and considering the matter 
very carefully, we next investigated the matter of testing such 
a motor, as we knew that a motor of this type could not be 
run at full power for laag periods of time without developing 
serious trouble. Here again the French Commission gave us 
valuable information. They stated that in using a motor of 
this type it is only run at full power for short periods of time 
while climbing or fighting, and that all other times it is run at 
speeds 200 to 300 r. p. m. slower. In view of the fact that the 
motor is built to run under these conditions, it is, of course, 
necessary to test it under similar conditions, and they stated 
when trying out a new model of motor it is their practice to 
mount a propeller which will just hold the motor down to maxi- 
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mum speed under full throttle. The motor is then nm for 
fifty hours, in periods of six to ei^t hours each, but the motor 
is not run up to full speed for more tluui a total of ten hours 
during this entire period, nofr is it run more than thirty minutwi 
at any sin^ time under this condition. The odier forty hours' 
running is under throttled conditions^ turning the same pro- 
peller 200 to 300 r. p. m« less than maximum ^leed. 

This infonnaticm is of the utmost impcHtanoe, as it enables 
us to reduce all factors of safety and make possible the U^t- 
wei^t per h<»sei)ower now bdng obtained m Europe. 

After obtaining this infonnation we inunediateiy laid down 
a iHt)posed motor ^diidi we believe can be produAd promptly 
in large quantity in this country. Built carefully out of proper 
materials, this motor will have approximately the following 
characteristics and be as good, or a litde better, than the Loraine 
Dietrich, whidi is not as yet really available abroad. 

In laying down this motor we have without reserve selected 
the best possible practice from both Eurc^ and America. 
Practically all features of this motor have been absolutely 
(voved out in America by experimental work and manufacturing 
expmmce in the Hall-Scott and Padcard plants, and we are, 
therefore, willing to unhesitatingly stake our reputations oa 
this design, providing we are allowed to see that our design and 
q)ecifications are absohiteiy fcJlowed. 

The motor is to be of the ei^t-cyUnder type, with cylinders 
set at an induded an^ of 45 degrees. The cylinders are of the 
individual type, made out of steel forgings with jadcets wdded 
on. The bore is five inches and the strc^ seven inches, giving 
a piston displacement of 1,100 cubic inches. The crank-diaft 
is of the five-bearing type with all main bearings 29i indies in 
diameter, and all crank-pin bearings 2yi indies in diameter. 
The connecting-rods are of the I-beam straddle type. This 
motor is ot the direct-driven type with a maximum speed of 
1,700 r. p. m« This motor wiD have a maximum ou^mt of 275 
hcHse-power at 1,700 r. p. m. It wiD weigh 525 to 550 pounds. 
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but we feel very sure of the lower figure. It will have a gasoline 
economy of .50 pounds of fuel per horse-power hour or better; 
it will have an oil economy of .04 pounds of oil per horse-power 
hour or better. Complete with water and radiator, this motor 
will not weigh more than 675 pounds, if a properly constructed 
radiator is used and placed high above the motor. 

To obtain the above-mentioned weights it will be necessary 
to use the fixed type of propeller hub which has been thoroughly 
proved out by Hall-Scott practice. In order to obtain the 
above-mentioned weights it will also be necessary, as mentioned 
above, to use the very best material, workmanship, and heat 
treatment. • 

Complete detail and assembly drawings, as well as parts list 
and material specifications, can be completed at the Packard 
factory under our direction in less than four weeks. We believe 
that a sample motor can also be completed in approximately 
six weeks if money is used without stint. As soon as the draw- 
ings, specifications, and sample motor have been finished, com- 
plete information would, of course, be available so that any 
high-grade manufacturer could either make parts for this motor 
or manufacture it complete. 

In laying down this design we have had in mind the extreme 
importance of interchangeability, as a well-laid, comprehensive 
programme which has for its base interchangeability of im- 
portant parts, such as cylinders, will speed output and reduce 
ultimate cost to an astonishing extent. Europe is suffering 
right now from lack of uniformity of design, but it is too late 
for them to change their plan. We, however, can take a leaf 
out of their book and start right. 

In the design which we have laid down, the cylinder, for in- 
stance, can be used to make four, six, eight, and twelve cylinder 
motors. As this is the most intricate part to make, immense 
facilities could be provided to produce them in large quantities 
for the use of many concerns who could manufacture the bal- 
ance of the motor. Nearly all small parts and numerous large 
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and imporUnt ones would abo be intordiuigesUe. This 
would not odIv ^leed op prodnction but would be of the utmost 
iII^lOItaIloe in connection whh lepaiis mnd rephonnents. A 
foil line of motors mjide according to diis plan would line iq> 
about as follows: 



4 110 135 375 2.7 

6 165 205 «0 2.3 

8 225 275 5K 1.9 

12 335 410 710 1.7 

B csp ec tf u lly submitted^ 

(Sifngd) J. G. ViscBST. 
{Sifned) E. J. Hall. 

On June 4 Hall and Yincent finislied a layout of 
an S-cvlinder engine, and presented the drawings and 
received an order to build ten sample eog^es, and on 
June S the Packard CcHnpanj* arranged for pattern- 
making, production work, etc. 

This motor after intensive work on detafl drawings 
was put into preliminary production. TTie first one 
was delivered to Washington, Juljr 3, 1917. In the 
making of the sanq)le engine Mr. Vincent's company 
placed its factory organization at the di^)06al of the 
govemmoot, and through Mr. Vincent's untiring efforts 
and enthusiasm the first motor was completed within 
the sixtv davs. 

The other companies niiich aided in the woik of 
building this motor were: 

The General Aluminum and Brass ^lanuf acturing 
Companv of Detroit made bronze-backed, babbitt-lined 
bearings'and ahmunum castings. 
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The Cadillac Motor Car Company of Detroit made 
the comiecting-rods, comiecting upper-end bushings, 
connecting-rod bolts, and rocker-ann assemblies. The 
Cadillac Company had perfected the design of connect- 
ing-rods of the forked or straddle type, and had been 
using them for several years in their 8-cylinder engines. 

The Parke Drop Forge Company of Cleveland made 
the craiik-shaft forging. ThL forgings completely 
heat-treated were produced in three days, simply be- 
cause Mr. Hall gave them permission to dig out the 
Hall-Scott dies which were used in making the first 
Liberty crank-shaft forgings. 

Hall-Scott Motor Car Company of San Francisco 
supplied all the bevel-gears out of its stock for the 
standardized line of Hall-Scott 4, 6, 8, and 12 cylinder 
aeroplane engines. 

The L. 0. Gordon Company of Musk^on made the 
cam-shafts. 

The Hess-Bright Manufacturing Company of Philar 
delphia made the ball-bearings. 

The Burd High Compression Ring Company of 
Rockford, HI., supplied the piston-rings out of stock 
made up for the Hall-Scott line of standardized aero- 
plane engmes, for which it had perfected a piston-ring. 

The Aluminum Castings Company of Cleveland 
supplied the die^ alloy pistols, and m^hmed them 
up'l grinding, as they W te^ engag«l in making 
them for several years for the Hall-Scott line of stand- 
ardized aviation engines. 

The Rich Tool Company made the valves. 
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The Gibson CcHnpany of Muskegqn made the 
q>iii]gs. 

The Packard CiHnpanv made the patterns and ser- 
cfsl dies in order to obtain diop4oTgai^ of the proper 
qaaKty. It ako machined the crank-diafts. 

After the preliminarv tests passed by the S-cylinder 
engme; August 25, 1917, Government In^iector Lynn 
Reynolds said '^that the design has passed horn the 
e3q>erimental stage into the field of proven engines/' 
The machine was tested at Pike's Peak, Colorado, for 
altitude in August, 1917. Reports from the battle- 
field decided the board to build 12-cylinder engines. 
There(q)on standardized parts made interchangeable 
for all types of Liberty engines were detailed, and 
orders placed with the various firms named to build 
the same. Production was started on a large scale. 

On October 17 the production of the Liberty motor 
started, over six months after we entered the war. 

The deKverv of the first LBbertv 12 was made on 
Thank^iving Dav. 1917. 

One of the unrecorded incidents of this period con- 
cerned the •* scraping'' of $400,000 worth of semi- 
finkhed parts of an automotive aircraft engine, which 
was asinned 0. K.. and parts had been ordered for 
250 motors. It was actually in production at the 
time Hall and Mncent were ignoring practically aD its 
features and '^laying out'" the designs for the Liberty 
8 and liberty 12. It had ne^er been tested in a 
plane, and its design and all its parts were rejected. 

Owing to the slowness of production due to the new 
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gigs, dies, tools, etc., necessary to build the engines, 
much criticism was directed at the lack of shipments 
of Liberty engines for army air service in the winter 
months of 1917. 

Charged with the necessity of protecting the Ameri- 
can army transport, the Navy Department had first 
call on all air-service equipment. As a result it re- 
ceived the first Liberty 12^s turned out. These were 
instaUed in navy aeroplanes, where they did good 
work. 

The preliminary Liberty 8 was deUvered to the 
Bureau of Standards, Washington, D. C, July 3, 
1917, by the group of industrial concerns named. A 
54-hour test was made of a Liberty 12 on August 
25 by the Bureau of Standards. The Liberty 12 was 
detailed for quantity production, and the actual work 
was begun, and the work done by these companies in 
producing Liberty-engine parts is above praise. It was 
tiien thatthe mighty ^erjes of their splendid organiza- 
tions demonstrated the ability of American industrial 
life to fight the battle behind the lines. 

War Department Statement 

Departing from its policy of secretiveness concern- 
ing all things of a military character, the United States 
War Department on May 15, 1918, issued an authorized 
statement dealing with the technical features and char- 
acteristics of the Liberty 12, then in quantity produc- 
tion. This statement was published in the Congres- 
sional Record of an early subsequent date. 
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Secieteiy of War Baker in Us repcMt pahtHipd dat- 
wfacfe in this hodk ffva the foDawing accoimk of 
Liberty motors buQt: 

'PuoDLVfios OF Sejcikk T&waBnia 



In xigw of the impid propos in mifitny m avu mti e ^ Ae 
n ctc attit V foe the de % dm imeiit of a lrigb- |wmq c d motor •daptaUe 
to Ammcmn metfaotis of qoandty p f urfurtio n ms cni jr icco^ 
nned. Tlie lesidt of the fffcvts to meet tins need iras die Libcfty 
motor — ^America^s chief cantribmian to a^iitiao, and cae of 
the preat achievemeats of the war. After this motor cmugul 
fwcBi the experimental stage, pfodnction moeased wiA. gieat 
n^wditjr the October oatpot reaching -k^tXK or neariljr ou e^ thiid 
of the total prodoctian op to the signing of the anmstiee. The 
factories engaged in the m a imfartui e of dns motor, and Aeir 
total prodoction to Xoranbcr S, aie listed in Table 2L 



Tablc 21. — FwoDccaos or LiaBxrr MoroK fo X ai— aaa 8^ ISttS^ 

■T ¥a 



Fk^r! Motor Car Co M54 

UoBobi Motor Co a^7H 

Fori Mocor Co ^085 



Xofdjke Jk Manrvfiff Co 4S 

Total ]3;J06 



Of tfai§ tDtaL 9JS34 were U^k-canqsesBion, or aimj tjpe^ aad 
Zy572 low-compRssian, or navy fype^ the latter being nsed in 
seaplanes and large night bombcEL 

In adcfition to those installed ia planes^ about 3^500 Ubatj 
^"g"i^< were duppcd oTeiaeas^ to be osed as sfiaics and for 
cUi^nery to the Allien 

Other types of serrioe fnginr% ii M 'liaili»g die 
200 harse-pow-er, the Bogatti, and die Liboty S -e yEn Jei y 
under dercioDineiit 
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Suiza 180 horse-power had already reached quantity production. 
Nearly 600 engines of this type were produced, about half of 
which were shipped to France and England for use in foreign- 
built pursuit planes. 

Table 22 gives a r&um^ of the production of service engines 
by quarterly periods: 

Table 22. — Production of Sbbvicb Engines in 1918: 

Jan. 1 to Apr. 1 to July 1 to Oct. 1 to 
Name of engine Mar. 31 June 30 Sept. 30 Nov. 8 Total 

Liberty 12, Anny 122 1,493 4,116 4,093 9,824 

Liberty 12, Navy 142 633 1,710 1,087 3,672 

Hispano-Suiza 180 h.p 185 284 469 

Later the Statistical Department of the War Department 
issued the following. The number of planes and engines 
shipped by the Biu^au of Aircraft Production to depots and 
storehouses from the date of the armistice to February 14: 

Liberty 12 service engines 4,806 

OX-6 elementary training-engines 1,261 

Le Rhone advanced training-engines 994 

De HavilIand-4 observation planes 524 

Hispano 180 advanced training-engines 343 

Hispano 150 advanced training-engines 254 

JN6-H advanced training-planes 174 

JN4-D elementary training-planes 131 

The Packard Motor Car Company made the final deliveries 
of Liberty 12 motors during the week ended March 21, 1919. 
This completes all contracts. The following shows the number 
and per cent produced by each factory : 

Number P. O. 
Firm produced of total 

Packard Motor Car Co 6,500 32 

Lincoln Motor Co 6,500 32 

Ford Motor Co 3,950 19 

General Motors Co 2,528 12 

Nordyke & Marmon Co 1,000 6 

Total 20,478 
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The Hispaxo-Suiza 

It is evident fnxn the records made by the Gennan 
Mercedes, which are given in another diapter, that it 
was the best aviation motor in existence in July, 1914. 
NaturaDr, this motor had con^oable inflnenee on 
the aeronautical engineers of the AlKes, ^Ir. Marc 
Birkrigfat; a Swiss GUffoeer to the Hi^Muio-Saiza Com- 
pany, autcHnobile builders in Barcelona, ^Min, and 
Paris, deagned the aviati<m motor whidi now holds 
the world's record for altitude — ^28.900 feet. When he 
designed the motor he had in mind the construction 
of the machine-tools necessarv to bmld the same. 

In the summer of 1915 the first motcn* of 150 hcxse* 
power was delivered to France after a test of 15 con- 
^cutive hours. The next two were tested for 50 
hours, and proved sati^actory. France placed a 
large order, and the Hispano-Suiza faet<Ry begvi 
production at the extd of 1915. Befc^e the end of the 
war three Italian, fourteen French, one Briddii, one 
Jspajiese, and one ^)ankh factory, beskles 25,000 peo- 
ple in America, were producing Hi^fMuio-Suiza engines. 

The motor had great success in the single-seat^' 
filters flown by such men as C^>tain Georges Guy- 
nemer. lieutoiant Fonck, Xungeaser, and doxens ci 
other aces. 

With the exception of increasmg the horseixmtsr 
frwn 150 to ISO. 200, 300, very few changes were made 
in this motor in thk country . ' 

Four hundred and fifty engines were CRdered by the 
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French Government of the General Aeronautic Com- 
pany of America early in 1916. When the Wright- 
Martin Aircraft Company was formed in September of 
that year, less than 100 motors had been delivered. 
At the end of July, 1917, 1,000 motors were on their 
books. 

From July, 1917, the American factory concentrated 
on the 150 horse-power engine. The Wright-Martin 
Company had to build its own plant for aluminum 
castings for the engine. In November of that year the 
company was ordered to build 200 horse-power engines, 
and later the 300 horse-power was ordered. In May, 
1918, the French and British Governments decided to 
use the 300 horse-power motor in large quantities, and 
by October the factories of the company in New Bruns- 
wick and Long Island City were tooled up to produce 
1,000 motors a month, which represented a $50,000,000 
order. Early in the spring of 1918, 15 motors a day 
were produced, and in August of that year the company 
was committed to a schedule of 30 engines a day. 

The Rolls-Royce Motor 

"There is no doubt," says London Motor, "that the 
conception of the Rolls-Royce aeronautic engine is 
extremely good, but no one will gainsay the fact that 
the care exercised in manufacture and the elaborate 
operations through which the various parts have to 
pass are in part the reason for its success. This refine- 
ment necessitates the passing of certain parts through 
fifty or sixty operations that might be easily carried 
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cfot in a conqiarativdv smdD nomber if siqieT^^ 
were not desired or required. 

''The Rolb-Rojrce 'Eag^' engine^ Oi^;inaIhr desigpoed 
as a 200 horse-power unit, devdoped 255 horaepower 
on the first brake test. Diluent research and espenr 
ment were pursued with extzaovdinaiy resuhsy as will 
be seen in the f ollowii^ record of offidal brake tests^ 
all made without any enlargement ol the dimeroiflpa 
or radical alteration in de^;n. A 12-cjiinder eoffDe^ 
4J4-iiich bore br 6^inch stroke, devdoped in Mardi, 
1916, 266 horseixxwer at l^SOO R.P.M. By July 
the power was increased to 284 horse-power; nine 
mcmths from thSs date, in September, 1917, it had 
risen to 350 horse-power, and in Febmazv, 1918> 10 
more horse-power was added, making the total 360 
hofse-power. In addition to the 'Eag^/ a smaller 
engine giving 105 horse-power at 1,500 R. P. M. was 
tamed oat onder the name of the 'HaidL' 

''The 'Eagle' engine was osed in the large Handl^ 
Page machine, and in the soccearfdl long-distanee 
bombing raids into GeimaiQr. In 1916 another en- 
gine for fighting planes was added to the list, ander the 
name of 'Falcon,' and was almost eiclnsird|jr used in 
the Br^ol fighting plane. The increase in the power 
developed by the 'Falcon' engine, wliidi has a 4-indi 
bore, was as foDows: .^ril, 1916, 206 horse^power at 
l.SOO R. P. M.; Johr, 1918, 2S5 horsepower at 2,000 
R- P. M. 

"'From the stan^ii^-plant throog^ tiie machine, 
gear-catting, and grinding siiops and wdding dqMit- 
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ment, the care with which each engine is turned out is 
apparent. Take apart a cylinder which has a stamped 
sheet-metal water-jacket welded externally, and the 
original billet is found out of which the cylinder waa 
made, but reduced almost by half when it is ready to 
receive the valve cages, and during the process of re- 
moval of the metal and forming into proper shape the 
piece is subjected to several heat treatments so as to 
bring the metal to that stage of perfection needed for 
the work it has to perform. The elbow cages that are 
fitted to the cylinders might be cast and cored, but the 
valve cage is an actual soUd stamping, and the right- 
angle bend through the elbow has to be bored out by 
special maxihines. 

"One point illustrates the care in the choice of 
metal and the multifarious operations through which 
each part has to pass. A crank-shaft stamping with 
extension piece on the rear and about one foot long is 
cut off; and test pieces of this metal, properly num- 
bered with each crank-shaft, are passed through the 
same treatment as the crank-shaft itself, and then sub- 
jected to minute examination by highly skilled en- 
gineers. The actual manufacturing side of the work 
would naturally be very similar to the manufacture 
of a car engme, but one obtains a better perspective 
of what an engine is subjected to by passing from the 
erecting and manufacturing shops to the engine-test- 
ing shop, where the ear-splitting reports from the open 
exhausts of a nmnber of engines being tested at the 
same time are heard. Here one sees how dissimilar 
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the aTiati0ii engiiie is horn the car engiiie. It is 
ahnost impossible, without having actual^ witneaaed 
it, to picture to oDesdf a 12-cyliiider engiDe mnmiig 
at 2,200 R. P. M. against a Inake test As the ex- 
haost ports are on either side of the engine, the cyfin- 
ders being placed in the form of a V, it is posoble, by 
passmg on either side, to kx^ into the combusticxi- 
chamber and see the valves rising and the spit of the 
ediaust, and, what is almost incredible, that the ex- 
haust vahres are actual]^ red-hot and run in this con- 
dition for hours. little wonder is it that the valves 
have to be made of saperSoae material and of particular 

"'The variation in the color of the flame of the ex- 
haust, due to strong and w^ak mixtures, makes it 
quite posfflUe to test the good rmming ci an eng^ 
by the color of its exhaust. The ^rength of the mix- 
ture has necessarihr to be altered according to atmoa- 
I^ieric ccHiditions and the altitude to whidi the pHot 
to dimb. 
No doubt airplane-engine practice of the last four 
years and the advance that it has made will be reflected 
in a very marked degree in the aut<Mnobile, not neoes- 
sarily ly fitting large airplane ajgines in care, but by 
applving to car practice the knowledge that has been 
gained in manufacture. 

"The Rolls-Royce works had in 1907 an area of 5,312 
square yards, and during the war this was increased 
to 67.935 square yards. At the present time the pay- 
roll is somewhere in the neighborhood (rf 8,650.'' 
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CHAPTER VIII 

GROWTH OF AIRCRAFT MANUFACTURING IN 

UNITED STATES 

THE 1912 EXPOSITION — THE FIRST PAN-AMERICAN EX- 
POSITION — THE MANUFACTURERS AIRCRAFT EXPOSI- 
TION — ^DESCRIPTIONS OF EXHIBITORS — GROWTH OF 
AIRCRAFT FACTORIES — ^NAVAL AIRCRAFT FACTORY 

As soon as the Wright brothers demonstrated the 
feasibility of aerial flight in 1908 a great many com- 
panies were organized to manufacture heavier-than- 
air ma<5hmes. NaturaUy, most of the designee and 
builders were yoimg men who learned to fly, as 
ther^ wa« no sciLe of aircraft construction tau^t in 
the universities or colleges in the pioneer days. At 
flrst little capital was obtained, and as the use of the 
aeroplane was confined to sporting purposes, the de- 
mands for the same were small. Nevertheless, by 
May, 1912, the manufacturing of aircraft had devel- 
oped to such an extent that a show was held at the 
Grand Central Palace, New York, from May 9 to 
18. The ' exposition was held imder the auspices of 
the International Exposition Company. Nine mono- 
planes and twelve biplanes and one quadriplane were 
exhibited. 

The Wright brothers exhibited a two-seater biplane. 
It differed little from the regular headless models, the 

94 
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onljr change being the two loDg, narrow, vertical planes 
in front and a laig^ vertical rudder in the rear and 
wing-waiping. Tlie gasoline4ank is placed befamd the 
passeng^-seat, while the radiator was put in the lear 
oftheengine. On the Wright stand was also to be seen 
for the first time one ci their new GH^linder 6 horse- 
power aeroplane motors, as well as a new three-step 
hydroplane, designed expressly for use on their ma- 
chines. 

CCBTISS 

The CurdsB Aen^lane Ccxnpaiqr showed three of 
thdr latest bqilanes and two motors. 

The centre of attraction of the CurtisB ezhilHt was 
the new small-^read headless machine. This machine 
had a ^read of onhr 21 feet 3 inches, and a ehnd of 
4^ feet, and an over-all length ci 32 feet It was 
equq)ped with a 75 hoiseiwwer ^cylmder V water- 
cooled Curtiss motor. A Curtias hydroaen^lane was 
also shown. 

In addition to the hydro and racer the Curtiss Com- 
pany showed a two-passeng^ militaiy-tppe macJiim^ 
fitted with a shift contnd. 



The BmgesB Coaspsny showed three biplanes, one a 
laige two-seater militaiy tractw, a regular Buigeas- 
Wi^t hydroaerc^lane, and. the ''F^ing Flflhy" the 
original Bmgess. 

The militaiy type was a huge tractxH* b^lane having 
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the engine and propeller moimted in front of the 
fuselage. The seats for the aviator and passenger 
were axraaged tandem fashion behind the gasoline- 
tanks and immediately between the two planes. Near 
the rear of the fuselage was attached a stationary hori- 
zontal stabilizmg tail, while at the extreme rear was 
the horizontal rudder. 

The power-plant consisted of an 8-cylinder V air- 
cooled 70 horse-power Renault motor, which drove 
through xmder gearing a large Chauviere tractor pro- 
peller. ^ 

In addition the machine was equipped with a very 
complete wireless set for receiving Td sending me^ 
sages, the current being generated by a small dynamo, 
which was placed imdemeath the fuselage and was 
driven by the engine. 

The Burgess-Wright shown was of the regular two- 
passenger type, capable of being started from the seat, 
and fitted with a 6-cylinder 50 horse-power silenced 
Kirkham motor in place of the usual 35 horse-power 
Wright. 

SCHILL 

Paul Schill, of the Max Ams Company, exhibited a 
large Farman-type hydroaeroplane, equipped with a 
100 horse-power 8-cylinder Max Ams motor, which 
could be cranked from the seat. This biplane had a 
covered-in cabin with seats for three persons. The 
hydroplanes were fitted to the regular skid struts and 
were of the single-step type. 
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COFFTN 

Fnmk T. CoflFyn esdiibited a hydroBaofiane. Hub 
immhine was the regular standaid Wri^ pattetn, 
but fitted with Coffjm's own hydroplanes. CoflFyn was 
the first man to suooessfnlly fit doable hydroplanes to 
an aeroplane. 

Another improvement made by Cofl^m was the 
filling of a starting-crank to permit starting the motor 
£rom the front without having to tarn the propdkre. 



The Christmas Aeroplane Compaigr showed a bi- 
plane. The wingB of this bq>lane were set at a douMe 
dihedral ang^, with an opening about two f ert wide 
in the centre of the top plane^ to take iq> the blast of 
air made by the propdier. The edges of the wings 
were flexible like a bird'& The controlling-gear con- 
sisted of a semicircular whed^ which by rotating 
worked the ailerons, idiile a twisting movement of 
the wfade on its axis turned the vertical rudder, and 
a fore-and-aft movement, operated by warping, the 
large horizontal rudder in the rear. The motor used 
was a 7-cylinder 50 horse-power C^rro. 



;i>:^:ii>4; 



The Greasier Aviation Company ediibited a ''Ca> 
nard" type machine which was fitted with a 50 hcnse- 
power Gnome. This machine has an devator in front 
of the fuselage, idiile the main planes and motor were 
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in the rear. The seats for pilot and passenger were 
situated just in front of the main biplane cellule. 

The biplane shown was fitted with three skids and 
six Farman-type shock-absorbing wheels. 

Rex 

The Rex Monoplane Company exhibited an ail- 
American monoplane. This machine had a long, 
graceful fuselage, which carried at its front end the 
motor and gasoline-tank, the wings and the pilot's seat, 
and at its rear the flat, non-lifting tail plane and ele- 
vator flaps with the vertical rudder immediately be- 
hind them. The landing-gear was quite novel, and 
consisted of a single skid and two shock-absorbing 
wheels. These wheels were attached to the fuselage 
through telescopic tubes having springs inside them 
to absorb shocks. The axle also strapped to the 
landing-skid by rubber bands, the whole forming the 
fii^t flexible aad efficient shock-absorbing la/ding- 
gear. 

The main planes had a peculiar reverse curve in 
them, and were pivoted to a centre upright in the 
fuselage, thus permitting of warping the whole wing 
instead of only the tips. 

ANTOUfnBTTE 

Harry S. Harkness exhibited the Antoinette mono- 
plane with which he carried the first war-despatch 
in the United States, on February 7, 1911. This 
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miM4iifw> was fitted with an S-cyliiider SOhaae^pawer 
Antoinette motor and Ncxmale pmpdkr. 

Baldwin 

Captain Tbomas S. Baldwin showed the fa%dane 
with which he has tooied in maiqr IMutts of the cjkibe. 
This miM4iTiw> was a croes between an eaify Fannan 
and a Cortiss. The power-plant mrewtod of a 60 
fanse-power S^ylinder HaD-Soott motor. 



MlJLTIPLAXB l/ID. 

The Mnhq>hne limited, of Atduson, Kan., showed 
a laige qoadniplane built under the patents of 
H. W. Jacobs and R. E^noson. The machine was of 
the headless type^ having four main fdanes in fronts 
with four lifting tail planes in the rear, and an de- 
Tatcx* immediatdr bdiind the two. The propeOerB 
were moonted on the same axis and fdaoed midwq^ 
bdiind the main planes, and were driven bjr leather- 
covered flat sted behs bom two S-ci;1nider 80 horae- 
power staggered V-^rpe air-eoded motoR. The 
machine was desijgned for we^t-canyii^ and was 



fitted with a laige cabin having a dooUe row of seats, 
espMe ci hdding five peo[^ eomfortafaljr. The 
landing-diasBB cootssted erf one loQg centre ddd, havii^ 
two lai]ge 4S4nch whedb in front, and a sin^ swivd- 
ling whed in the rear. These idieeiB were not fitted 
with imeamatic tires, bat instead had a broad, flat^ 
str^ stcd riuL The wing fsptead was 37 feet; kqgth, 
29 feet 8 indies; he^^t, 17 feeL 
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Gallaudbt 

The Gallaudet Engineering Company exhibited a 
speed monoplane named the "Bullet." 

The fuselage was torpedo-shaped, having a section 
four feet square at the point where the aviator sat, 
and tapering sharply to a point in the front, and more 
gradually toward the rear. The nose of the machine 
was made up of sheet aluminum, having a series of 
holes stamped in it to permit of efficient cooling of the 
14-cylinder Gnome. The main planes were attached 
to the centre of the fuselage in a position just behind 
the engine, while at the rear of the fuselage were the 
small triangular-shaped elevator and the vertical 
rudder. A three-bladed propeller was used. The 
dimensions were: length over all, 20 feet 6 inches; 
spread, 32 feet; width of wings, 8 feet wide at the body, 
tapering slightly toward the tips. 

TWOMBLY 

Mr. Irving W. Twombly exhibited a Bleriot-type 
monoplane which was fitted with one of his 45 horse- 
power 7-cylinder air-cooled revolving motors. The 
planes were covered with transparent celluloid in the 
vicinity of the body for the pmpose of affording the 
pilot a good view of the ground immediately below 
and in front of him. 

Another exhibit of Mr. Twombly's was a shock- 
absorbing safety harness of his own invention for 
strapping aviators in their machines. This harness 
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was 80 ecnslnicted as to ]»ercnt the aviator ban l^^ 
lurched oat ci his seat^ and yet at the same time per- 
mittiDg him to qoiddljr detadi hiiDsdl ban the h 
in case of emeigeDejr. 



The Aero dob of America eihihited a 50 horae- 
power Giionie Nieiqxnrt aeroplaiie. 

The Queen Aoroplane Coasptasy ediibited two ma- 
chines, one an aen>4xnt des^ned by &over C. Loening; 
and the other a B]eriot«4ype mooofdane eqiqpped with 
a 30 horae-power Anzani motor. 

The aezo-boat oxissted €i an ahnninam-covered 
boat, to which were attached in front cm an upn^A 
stmcture the main wings, with the motor and pio- 
peOer just behind them. The power-plant consisted 
erf a 50 hcHse^power Giiome, which was placed in the 
boat proper, and drove throc^ a diain the propdier, 
minsh was just behind and a little above the main 
jdanes. The omtndling anangement was quite novd, 
and axissted ci two horizontal levers resemUing the 
tiDers of a boat, winch the operatiHr grasped one in 
each hand. 



The XaticHial Aero C<jujpauy ediibited a Keriot- 

mcKioplane which was equ^iped with a 4-cylinder 

40 hor9ei)ower Robel "Gmy E^^ motor and Rnbel 
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propeller. The motor was fitted with an acetylene 
self-starter, which was controlled from the seat. 

American 

The American Aeroplane Company exhibited a large 
monoplane with a very low centre of gravity. It^ 
fitted with two 50 horse-power 2-cycle air-cooled re- 
volving motors and self-starters, and was designed to 
fly with either motor, and to carry six to ten persons. 

The First Pan-American Aero Show 

It is notable that no engine exhibited at this exposi- 
tion had more than 80 horse-power, whereas the 
Liberty motor of 1917 developed 450 horse-power and 
the Fiat 700 horse-power. 

The first Pan-American aero exhibit was held at 
the Grand Central Palace, February 8 to 15, 1917. 
By that time the war had demonstrated the value of 
aircraft for scouting, bombing, reconnaissance, and 
contract patrol, and because of the exploits performed 
by famous aces, had attracted the attention of huge 
numbers of people. 

During the five years that had elapsed from the time 
of the former exhibit the construction of aircraft had 
advanced fully a decade, due to the intensive acro- 
batics aircraft had to be put through in aerial fighting. 
America was, of course, far from the seat of the war, 
but owing to the orders placed with the Curtiss Aero- 
plane and Motor Company and other companies by 
the British and other governments, constructors were 
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kept more or lesB in touch with devdopmentB in Ei]n^)e. 
It is tnie that owing to the nnfid changes in designs 
ci motors and aeroplanes, due to the conqi^ition be- 
tween the Central Poweis and the Allies for oontod 
ci the air, the q)eedier planes like the scouts and battle- 
planes were built in England, France, and Italsr, ^diile 
the United States manufacturers produced seaplanes 
for hunting submarines, and tzaining-madiinesy of 
which there was a tremendous demand. 

The Curtias Company immediatdty turned their 
eneigies to building J. N. 4 training-machines, and 
lajg? sei^lanes, like the "America," which Captain 
Porte was to attempt to fly across the Atlantic with 
for the Briti^ Government. 

A large number of aecessmes were also eadiitxted. 
President Wilson (^lened the conventioii by wirdess, 
and Governor Whitman delivered an address. 

The next a»o diow was hdd bv the Mannfacturen 
Aiirraft Association at l^ladison Square flanfaij 
Mardi 1-15, 1919. This oiganizadon had been 
effected on Februaiy 15, 1917. The following were 
the incorporators ci the association: The Aoomarine 
Plane and Motor Compamr, John D. Cooper Aeroplane 
Cosnpsnj, L. W. F. Engineering CiHnpanv, S. S. Pierce 
Aero Corporation, Standard Aero Corporation, Sturte- 
vant Aert^lane Company, Thunas-Morse Aircraft Cor- 
poration, Witteman-Lewis Aircraft Ccnxpsxxy, Wii^xtr 
Martin Aircraft CorporaticML 

In the meantime the United States had entered the 
war. Atthebe^nnii^agreatmanjnewspqieredibRB 
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who did not know the difficulties of constructing air- 
craft in quantity, and imagining that they could be 
produced as easily as automobiles, wrote glowing edi- 
torials demanding the immediate construction of 100,- 
000 aeroplanes to invade Germany in the air and de- 
stroy her manufacturing industries, aa weU as terrorize 
the people into smrender. The Aircraft Production 
Board, however, realizing in a measure the difficulty 
of constructing aeroplanes in quantity, especially as 
there were veiy few aircraft factories in the country 
at that time which could deliver quantity production^ 
planned to build only one-fourth that number. As a 
matter of fact, the Curtiss Aeroplane and Motor 
Company was the only organization that was construct- 
ing aircraft on a lai^e scale at Bufifalo, N. Y., and the 
Curtiss plant in Toronto, Canada. Nevertheless, the 
Aircraft Production Board laid down plans for the pro- 
duction of 22,500 planes. Even this was too optimisti- 
cal an estimate, although the Aircraft Production 
Board did not at that time realize it. This, however, 
has been explained in the official reports of the Aircraft 
Production Board by General Kenly, Howard E. Cof- 
fin, and John D. Ryan. 

To get into production the Aircraft Production Board 
had the government take over a number of plants on 
a cost plus 10 per cent basis, and those companies 
immediately began to expand their manufacturing ca- 
pacity to make the new orders the government was 
placing with them. The Curtiss Aeroplane and Motor 
Company, Dayton-Wright, Standard Aircraft, Rubay 
Company, Springfield Aircraft Corporation, Aero- 
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marine Plane and Motcn* Corapanjr, the Foider Air- 
craft Compangri and a nmiiber €i otlien re ce iv eJ laige 
cmlefs bom the gpvemment. Unf ortmiatdljr, the Air- 
craft Production Board did not see fit to give <Rden 
to the smaller mamif acturero in propartimi to the 
sixe and capacity ci ibeir plants, ^fanjr of these 
smaller mannfiactiireis could have produced a few 
machines for the government, and this woaM have 
tended to swdl the whole to a greater figure. Hie 
inabihtv ci some ci the mannfarturere to increase 
their plants in proportion to the orders, naturally de- 
laved the manufacture of ainrraft 

In the matter of the Liberty motor the same 
mistake was made. Instead ci taking patterns and 
blue-prints ci a good foreign motor, like the Hiq>ana- 
Suiza, idiich was already being built in this countiy, 
and producing them in quantity, the govenmienA 
stopped to design a new motor — the liberty motor 
— ifdiich the Aircraft Production Board evidently 
thou^t could be built in a day. This was not done 
— as a matter of fact, it lock almost ax months to 
complete the fiist production motor — whereas a good 
foreign motw could have been put in quantity pro- 
duction almost immediatdy, and with the foiture of 
manufacturers of aircraft to turn out the desired 
number of planes, this caused a tremendous outciy 
from the disiqip(Hnted American public, who thought 
100,000 aeroplanes could be built as eaaly as 100,000 
automobiles. This led to an aircraft investuation. 
Judge Hu^iies was a^qpcHnted by President Wilson to 
conduct the investigation. Hie rqKut failed to find 
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any one libel to prosecution. Indeed, most of the 
errors were those of judgment or lack of ability. 
Later President Wilson pardoned those who might 
have been prosecuted. 

Another error was caused by the delay in determin- 
ing on the type of aeroplane which should be built in 
quantity in this country. Several t5^es were adopted 
and then cancelled. Finally, however, the Curtiss 
J. N. 4's were adopted as the standard training-machine 
and the standard J. was discarded. The D. H. 4*s 
were turned out in large quantities by the Da3i;on- 
Wright; Curtiss produced some Bristol machines in 
addition to their training-machine and seaplanes. The 
Standard Aircraft Corporation built a few Capronis 
and Handley Pages, Curtiss-H-boats. Owing to a 
failure to adapt the Liberty engine to the Bristol 
fighter after three pilots lost their lives, the machine was 
abandoned. If the war had lasted another year these 
companies would have been in quantity production, 
and undoubtedly America would have delivered a por- 
tion of the thousands of machines which were promised 
on the West Front. 

As nearly every company which had built for the 
army or the navy was represented at the March, 1919, 
aero show, a description of the exhibits will give the 
best idea of the types of machines produced: 

Aeromakine Plane and Motor Company 

Model 50 flying-boat, similar to the Model 40 except 
that in the latter machine the cabin is closed in by a 



AIRCRAFT MANUFACTURING 107 

tnuK^iaient hood, and it is driren bjr an Aeranarine 
130 hcHse-powcr trpe-L engme. Hie Modd 50 is a 
sport madiiiie deigned for pkasme fljiog. 

The iq^)er plane has a span ci 48 feet 4 indies, lower 
plane 37 feet 4 indies. FuDy- loaded the madiiner 
we^^ about 2,500 pounds. Unloaded the wei^ is 
about 2,000 pounds. 



BoEiXG Aeboflaxb Compaxt 

The Type C-1 F. Navv Training Hydroaeroplane 
was flown bom Hanqitcm Roads, Va.^ to Rod^away, 
N. T., for ediibition at the a»o show. This madiine 
is equ^jped with a Curdas OXX-5 100 hoise^power 
motor. It is an experimental type buih for the navy, 
and has amg^ float instead (rf the double floats usually 
en^lqyed on Boeing spgylanes. 

^mh, both phnes 43^0^ 

Ov«T-dl kiic:di M'O^ 

Speed imnge 3^-65 3t P. H. 

BuBGEss Compact 



The Buigeas Conquuiy ediibited a car dea^yied for 
<Mie ci the ''C^' daas twin-motored navy dirigibles. 
The car is ci stremfine form, 40 feet long, 5 feet in 
maximum diameter, with sted tube ouli^gieis cany- 
ing an engme at either side. Over-all width of out- 
riggers, 15 feet. Complete wei^t of car, 4,000 pounds^ 

Seven passengers may be cairied, but the usual 
crew consets ci four. 

The «igiTw>g are made fay the Union Gas ISngmA 
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Company^ and are 150 horse-power each. Fuel ca* 
pacity, 240 gallons; oil^ 16 gallons. Four bombs^ 
totalling 1^080 pounds^ are carried at the side. 

The dirigible for which the car was designed is 192 
feet long; 43 feet wide^ and 46 feet high; it has a ca- 
pacity of 180,000 cubic feet. Its high speed is 59 
miles per hour, at which speed it has an endurance of 
10 hours. Cruising speed, 42 miles per hom*; cruising 
radius, 12J^ hoius. Climb, 1,000 feet per minute. 

The Cantileveb Aeeo Company 

The Christmas Bullet has caused a great deal of 
comment in aeronautical circles because of its freedom 
from struts and wires. It is the first heavier-than-air 
machine built on the CantUever truss principle, and is 
the result of years of painstaking investigations and 
experiments made by the inventor. Doctor William 
Whitney Christmas. 

The wings of the Christmas Bullet are flexible and 
resemble true bird form. Because of this yielding 
principle the machine is absolutely immune from all 
strain and resistance, as are "stifif-wing," paxalld-strut 
machines. 

The Christmas Bullet has a horse-power of 185. 

Span 28' 0" 

Length over all 21' 0" 

Weight, machine empty 1,820 lbs. 

Weight, fuUy loaded 2,100 lbs. 

A liberty "6" is used, giving 185 horse-power at 
1,400 R. P. M. 
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Cafboxi Ccmpast 

Hie O^rani C<Mnpainr esdiibitBd a giant tiiphne 
which has been fjamoas smce 1913, when it made its 
fiist sppeaiXDce^ This triphne has a flpraad of 130 
feet. It is eqa^iped with three 400 hora&power en- 
ffnesj two <rf them in tractor pooticm at the dok of 
the fcsdage, and one a punier at the rear of the central 
nacpBe, This machine has climbed to an aUitiide of 
14,000 feet with a ton <rf osefol load, and with only 
two ci the eogines nnming. The triplane was used 
as a bcKnber, and carries a bomb con^iaiiment bdow 
the lower plane. 

Cuimas Aeroplane axd Moiok CooiPABnr 

CurtusJXAD 

The J N 4 D Tractor diown by the CmtisB Con^MOijr. 
Geieral ^)eciScations are as follows: 



phne 43^* 

aQ ZTAT 

empty 1,430 Dbl 

Gnw wieiglit, maddne lottded 1,930 Ibs^ 

UxfolkMd 430 lbs. 

The motor is Model OX 5, 90 horse-power, ^peed 
nutge o€ 75-45 miles per hoar. CHmb in 10 minnteB, 
2,000 feet. 

The Curtis M F Flifing-Boat 

The Cmtiss M F Flying-Boat, a qMxtanum's modd, 
is the anaflest of the Cortias boats, a derdopment of 
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the popular "F" boat, canying two persons side by 
side. 

Span, upper plane 49' 9" 

Over-aU length 28' 10'' 

Weight, empty 1,796 lbs. 

Useful load 636 lbs. 

Maximum speed 69 M. P. H. 

Minimum speed 45 M. P. H. 

Maximum range 325 miles 

Engine, Curtiss OXX 100 H. P. 

The Curtiss H^A Hydro 

The Curtiss H-A Hydro, a two-place single-float 
seaplane. The upper wing has a dihedral of 3 degrees 
and the lower plane a dihedral of 1 degree. Both 
planes have an incidence of 2 degrees and a sweep- 
back of 4J^ degrees. In official tests by the Navy 
Department this machine has made a speed of 131.9 
miles per hour with a full load. Its climbing speed is 
8,500 feet in 10 minutes. 

The float is 20 feet long, 3 feet 6 inches wide, and 
2 feet 6 inches deep. It has three planing steps. 

The engine is a Liberty 12, giving 330 horse-power. 
It is directly connected to a two-bladed propeller 9 
feet 2 inches m diameter, with a 7 foot 7 inches pitch, 
or a three-bladed propeller 8 feet 6 inches in diameter 
and 7 feet 6 inches in pitch, depending upon whether 
speed or quick climb is required. 

Upper plane, span SO' 0" 

Overall length. 30' 9'' 

Net weight, machine empty 1,012 lbs. 

Weight, full load 2,638 lbs. ' 
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Dattox-Wright Aexoplaxe Compaxt 

DeHanOmdA 

The De HaTiDaDd 4 Aezoplane, esdiibited bjr the 
Daytcn-Wiig^t Aeroplane Qosopsayj was the fiist De 
HaTillaiid 4 battleplane to be ba3t in Amaiea, haying 
been cofiq>leted October 29, 1917, at Dayton, (HiioL 
This machine has been in continnoas sarice since that 
time, and has been used in 2,300 flying tests of various 



With this machine a distance of about 111,000 miles 
has been covered in a time cX, about 1,078 hours. 
Twenty-eig^ croa&-country tiips have been made in 
it, inchiding Dayton to Washington, Dayt<m to Xeir 
ToriL, Dayton to Chicago, Dayton to Gevdand, etc. 

The battleplane is esdiibited with all its militaiy 
equ^xnent, inchiding two ^lailin machine-guns fixed 
<m the front cowling and fired throc^ the propdler 
at a rate dt 730 rounds at 1,630 R. P. M. cX, the eng^bae, 
and two movable Lewis machine-guns at the rear 
coclq>it which fire 630 rounds per minute. The wire- 
less carried has a range of eleven miles to another aero- 
plane and a receiving radhis of forty-seven miles by 
a ground-station. A camera located to the rear of 
the observer is worked by means ci wind-vane. Pho- 
tographs are taken at the rate of twenty-four per 
minute, and magaiinp carries six dosen plates. 

A full complement dl twdve booibs are carried un- 
der the lower wii^s, and flare-I^ts for ruj^it-landipg 
are su^iended from the wn^-tips. Red and green 
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guide-lights are carried on the lower plane^ and a white 
light is located on the fuselage deck aft of the gunner. 
The engine is one of the first libertys to be built. 

The TA Messenger 

The "Messenger" was designed as a war-machine, 
but after being modified in small details it makes an 
ideal machine for commercial and sporting purposes. 
As a war-machine its use was to have been in canying 
messages from the front lines to headquarters and in 
general haison work. 

The machine is exceptionally light and ea^ to fly, 
making it possible to make landings in places that have 
been heretofore inaccessible. 

The fuselage has absolutely no metal fittings nor 
tie-rods of any sort, strips of veneer being used ex- 
clusively for the bracing. 

The machine comes within the means of the average 
sportsman, for its cost is said to be not much over 
$2,000. 

Span, upper plane 19' 3'' 

Length 17' 6'' 

Weight, unloaded 476 lbs. 

Weight, loaded 636 lbs. 

Engine, air-cooled De Palma 37 H. P. 

The engine is a 4-cylinder air-cooled V type, manu- 
factured by the De Palma Engine Company of Detroit. 
Its weight is 3.7 pounds per horse-power. The engine 
consumes 4 gallons of gasoline per hoiu-; and tank has a 
capacity of 12 gallons. Oil is carried in the crank-case. 
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GAixArDET AiECEAFT Corfqbahox 

GaUaudet E-L 2 Monoplane 

Striking origmalitv in design was Aown in the 
twin-pusher mon<^lane ediibiti0n by the Galbmdrt 
Ainmfi Corporation. Mr. Gallaiidet^s 1919 ^KHt 
Model has a hi^ factor cl safety and is easiljr main- 



Two stock "Indian" motorevde enmnes are located 
in the nose of the fuselage, connected to a oonunoQ 
transverse shaft, and resting on the top cl the plane, 
and driving twin-pusher pn^)eDers on longitiidinal 
diafts driven by bevd-gears. 

Engines are ''oveisize*' nnxlels^ giving 20 horse- 
power each at 2,400 R.P.M. Weight, 89 pounds 
each. Pn^)dlers aie 3-bladed, 4 feet S inches in diam- 
eto*, and 7 feet in pitch. Pr(^)dlers nm at ooe-half 
engine ^peed, 12O0 R. P. M. 

The plane has a spsji of 33 feet. 

The body is of monocoque construction, S^ly 
^ruce being used. Two seats are provided, ade by 
side, with single stick controL 

Over-all length of machine, IS feet 7 inches. 

Ei^t gallons oi fuel are carried, suffidoit for two 



GaUaudd DA Bomber 

The machine is powered with a Liberty motor, driv- 
ing a pusher prtq)ener attached to a ring sunounding 
the fosdage. 
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The L. W. R Company 

The L. W. F. Model V Tractor was equipped with 
125 horse-power Thomas engine, is convertible from 
a land machine to a hydro. The machine exhibited 
at the show had twin floats. 

The L. W. F. Company also exhibited one of the 
H S 1 L Coast Patrol Flying-Boats, with a 350 horse- 
power Liberty engine. The machine has a span of 
62 feet. Over-all length is 38 feet 6 inches, and over- 
all height is 14 feet 7 inches. The hull weighs 1,265 
pounds. Gross weight, 5,900 pounds, and weight, 
empty, 4,810 pounds. Fuel and oil, 750 pounds, and 
crew, 360 pounds. 

The L. W. F. Modd 0-2 Fighter 

Model G-2 is a two-place armored fighter, carrjring 
seven machine-guns and fom* bombs. Guns are ar- 
ranged to be fired downward through an opening in 
the bottom of the fuselage. 

Span over all 41' 7^" 

Length over all 29' 1 Ji'' 

Total, full load (fighter) 4,023 lbs. 

Weight, light (bomber) 2,675.5 lbs. 

Total, full load (bomber) 4,879.5 lbs. 

The Glenn L. Maktin Company 

The Martin Bomber 

The Martin Twin-Engine Bomber has a speed of 
118.5 M. P. H., made on the first trial with full bomb- 
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ing knd. The dnnhiiig time with folt homlMUg load 



10/nO feet in 15 imnntffs ^uid a semee eeiEqg of 
16y300 feet was atUined. As a miliunr maftmip the 
Martm Twin k built to fill irmiiifingilg of Ji n^gjht- 



a gan-nkadiine. As a ni^-bonalier it is equitni e d 
with 3 Leirk goDS. 1^500 poonds of bombsy and \flOO 
loonds of anummidGii. A ndiotekpliaoe set is or- 
lied on all four types. Fnd c at> a aU MiflMMint far 
sx homsu Full pcmcr at 1.^500 feet. 

As a daj-bomber tiro addirional gpns are carried, 
and the bomb c^tacirir cot to 1,000 poimds. The 
Martin Twin k easDy ada^itaUe to eommeidal naes 
vhich are noir jKacdcal: they are mafl and eqReas 
canying. tnuk^MvtatiGn of passengers, and aerial nup 
and surrey wofk. As an eiamplp of its c ap a riU y 
twelve p fl fc^OT ig us^ or a load of merdiancbe we^^bii^ 
a ton mav be carried. 

asfcflows: 



bfltfapfans n'5'' 

OfTr^kmeA ^V 



Wiih a ton of useful load, ^xed of 100 to 130 M. 
P. H. is made. Two 400 hcsse-power liber^ engines 



Faccjusd Motqb Car GosfRisT 



The FMkard two-place tractor was desJjgDed aioond, 
and made a conqdele miit witlu the Modd l-A-744 
Packard Aviadon Ejqgpne. This "*Jtrhinr will make 
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about 100 M. P. H. with full load, on account of its 
light weight and clean-cut design, and yet its landing 
speed is as low as the average training aeroplane. 

Packard 8-cylinder 160 horse-power at 1,525 R. P. M. 
Weight, complete with hub starter, battery, and en- 
gine water, 585 pounds. 

Standakd Aero Corporation 

Handley Page Bomber 

The American-built Handley Page shown at the 
Garden was similar to the British, except that Liberty 
"12" 400 horse-power engines are employed in the 
former, and the Rolls-Royce, or Simbeam, in the latter. 
Acconmiodations are made for one pilot and two or 
three gunners, and an observer, who operates the 
bomb-dropping device. Two guns are located at the 
top of the fuselage, and a third is arranged to fire 
through an opening in the under side of the fuselage, 
and a pair of flexible Lewis machine-guns is operated 
at the forward end of the fuselage. One gunner may 
have charge of all rear guns, although usually two 
gimners man them. 

Span^ upper plane 100' 0" 

Length over all 62' 10" 

Height over all at overhang cabane 22' 0" 

Height over all at centre panel 17' 6" 

Width, wings folded 31' 0" 

Machine, empty 1,566 lbs. 

Machine, loaded 14,300 lbs. 

Each of the two engines gives 400 horse-power at 
1,625 R. P. M. 
Speed at ground, 92 M. P. H. 
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The "J5-4" Mail Aeroplane 

The "E-4'' Mafl Plane, built by the Standard Aero 
Corporation, is particularly adaptable to the work of 
carrying mail because of the special features of its 
design. The machine exhibited has seen considerable 
service, having been brought directly to the show after 
completing one of its regular mail-canying trips. 

The engine is a Wright-Martin Model L Hispano- 
Suiza, giving 150 horse-power at 1,500 R. P. M. and 
170 horse-power at 1,700 R. P. M. The Model 1 is 
an 8-cylinder V type, with a bore of 120 mm. (4.724 
inches) and a stroke of 130 mm. (5.118 inches). 

Span^ upper plane 31' 45^" 

Length over all 26' 2" 

Height over aU 10' lO^e" 

Machine, empty 1,566 lbs. 

Machine, loaded 2,400 lbs. 

Machine, loaded with overhang 2,450 lbs. 

The Thomas-Morse Aircraft Corporation 

Fom* aeroplanes shown by the Thomas-Morse Com- 
pany: the Type S-6, S-7, S4-C Scout, and the M-B-3 
; Fighter. 

The M-B-3 Fighter is equipped with a 300 horse- 
power Hispano-Suiza engine. It is a single-seater, and 
is said to be the fastest climbing aeroplane in the world. 

The S4-C is an 80 horse-power Le Rhone Scout, 
used for advanced training. It has been used at most 
of the army training-schools throughout the United 
States. 
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The S-6 is a Tandem two-seater, very similar to the 
S4-C in general appearance. With an 80 horse-power 
Le Rhone, this jnachine has a speed range of 33-105 
M. P. H. In ten minutes its climb is 7,800 feet. 

The S-7 is a side-by-side Tractor, with an 80 horse- 
power Le Rhone engine. The side-by-side seating 
makes it especially desirable for pleasure flying. The 
cockpit contains nimierous comforts and conveniences. 

The principal dimensions and specifications of the 
S-7 are: 

Span, both planes 32' 0" 

Over-aU length 21' 6'' 

The IlNirED Aircraft Engineering Corporation 

This company is showing a Canadian-Curtiss train- 
ing-plane, such as used by the Royal Flying Corps for 
instruction in Canada and England. 

A nimiber of Curtiss OX-5 100 horse-power engines 
are also on display, together with other equipment, 
which the company has purchased from the Imperial 
Munitions Board of Canada. 

Uniped States Army 

Langley Experimental Flying-Machine 

The model of the Langley aeroplane is a copy of the 
original Langley Flying-Machine which is now in the 
United States National Museima at Washington, D. C. 
This machine made the first successful flight by heavier- 
than-air machine driven by its own power. The ma- 
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diine was handled Mar 6, 1896, at Qnaatico, Va. 
It me to a heigjit of 70 to 100 feet, and tncnjled half 
a mik at 20 to 25 M. P. H., ^rith propeOen revolvin g 
at 1,500 R. P. M. 

The total veig^ of the nMrfiiw is 26 pounds. It 
is driven faj a siD^e^Tlinder engine, osiDg eanlme aai 
foeL 

Fonign AfmpUo^tt 

AmoDg the f oreigii aerofJanes sent to the aero Aow 
by the War Department are the French ^lad, French 
Xieiqxirt, British SEV, and a Gennan AlbatroBB Dll. 

The ^Mul is a siD^e-seater scout, with a Hippano- 



The N]e<qx>it Sin^e-Sealer is eqdpped ^cith a ro- 



I iirwf II 



The SE\\ which was put into fimitod pi 
in the United States, has a Hippano-Soiiai engine. 

The Albatross Scout was ooe dt Gennai^s best 
figM^Q^ It has a Mereedes engpme. 



Ukited Sta^tss Natt Deparxxekt 

The F-o-L ctHistnicted by the Xaral Aiitnft Fac- 
tovy at Fhiladdphia has a span dt 107 feet wing, cfaofd 
of 8 feet, and an over-all length dt 50 feet. 

Two 400 hcxse-power liberty eng^oies aro used, con- 
nected to tzacUn- pnqidleTs 10 feet 6 inches in dianieter. 
Five hundred galkxis of gasdine are carried, snlBfifnt 
for a duiaticHi of 10 hours at full q)eed, near acal e ^d y 
and a fspeeA cl 102 M. P. H. is majntajned. 
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Fully loaded the machine weighs 14,000 pounds. 
This weight included a crew of 5 men, 1 Davis and 4 
Lewis machine-guns, 4,230 pounds bombs, radio ap- 
paratus, telephone system with 6 stations, carrieiv 
pigeons, and 500 gallons of gasoline. 

The machine is exhibited with one half covered and 
the other half exposed to show the interior construc- 
tion. 

In the making of this machine there are 6,000 dis- 
tinct pieces of wood, 50,000 wood screws, 46,000 nails, 
braces, and tacks, and 4,500 square feet of cotton fabric. 
The hull requires 600 square feet of veneer. The 250 
pieces of steel tubing total 1,000 feet in length; 5,000 
feet of wire and cable, 500 tumbuckles, 1,500 each of 
bolts, nuts, and washers, and 1,000 metal fittings are 
necessaiy in the construction of this flying-boat. 

Navy ilf -2 Baby Seaplane 

The M-2 Seaplane designed by the Navy Depart- 
ment, and built by Grover Cleveland Loening, was to 
have been used for submarine-patrol work. It is 
easily set up, and occupying so little space, can be 
stored aboard a submarine. 

The machine is a tractor monoplane with twin 
floats. The plane has a span of 19 feet and a total 
wing area of only 72 square feet. The wing section is 
a modified R. A. F. 15. Over-all length of machine, 
13 feet. 

The floats are 10 feet long and weigh 16 pounds each. 
They are constructed of sheet aliHninum with welded 
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seams. The interior of the floats is coated with glue, 
and outside is not painted but coated with oil. 

The engine is a 3-cylinder Lawr^ice 60 horse-power 
air-cooled engine, driving a 6-foot 6-inch propeller with 
a &-foot pitch. Twelve gallons of gasoline and 1 gal- 
lon of oil are carried, suflBcient for two hours' fligjit. 
Fully loaded with pilot and fuel, the complete mar 
chine weighs but 500 poimds. The maximum speed is 
about 100 M. P. H., and the low speed is 50 M. P. H. 

Helium-Filled Model Airship 

The model dirigible exhibited by the Navy Depaiir 
ment is inflated with heliiun. Another item that is of 
interest is the fact that this model dirigible, 32 feet 
long and 7 feet in diameter, contains more heUum than 
has ever been placed in an envelope of any kind. 

AstrorTorres Dirigible 

The dirigible car shown by the Navy Department 
is from a ship of the "Astra-Torres" type. The air- 
ship was built by the French in 1916, and turned over 
to the Americans in March, 1918, at Paimboeuf, Prance, 
the American naval station commanded by Com- 
mander L. H. Marfield, U. S. N. It was used until 
November, 1918, for coast patrol on the west coast of 
France. 

The car is 45 feet long, 6 feet wide, and 7 feet hig^ 
The envelope (which is not exhibited) is 221 feet long 
and 47 feet in diameter, having a capacity of 252,000 
cubic feet. Speed, i5.5 nules per horn*. With a crew 
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of Americans^ this ship has stayed aloft for 25 hours^ 
40 minutes. At its cruising speed of 45.5 miles the 
endm-ance is 10 hours. 

The car accommodates a crew of 12. Two 150 horse- 
power Renault engines with two-bladed tractor pro- 
pellers are used. They are placed on outriggers. 
Two Lewis machine-gui^ are ca^ed. 

The ship is one of several large dirigibles purchased 
by the United States navy and brought to this coun- 
try for the purpose of development. 

B. F. Goodrich Company 

The principal exhibit by the Goodrich Company 
consisted of one of the first dirigibles put into the 
United States Naval Service. This is a "Blimp" that 
was completed in August, 1917, and used for seventeen 
months in coast-patrol work in the vicinity of New 
York City. The dirigible is 167 feet long, 33 feet in 
maximima diameter, and contains 80,000 cubic feet of 
gas. This dirigible held the record for continuous 
flight. 

A Curtiss OX motor is used. The car is arranged 
to carry a crew of three men. In cruising a speed of 
from 40 to 50 M. P. H. is maintained. 

Other exhibits by the Goodrich Company are a 
model spherical balloon, relief throttle-valves perfected 
by the Goodrich Company, and principally the Gram- 
meter valve, shock-absorber cords, special parachute 
attachments, fabrics and cloths for aeronautical use, 
etc. Another featm^ of the exhibit will be a short 
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motion-pictuiei showiDg how the baOooDS are manu- 
factuied. 

The Goodteab Tibe and Rubber Compant 

Tlie Goocfyear Tire and Rubber Company of Akron, 
Ohio, was the most extensive aerostatic eadiibit of the 
show. The outstanding feature of the booth was the 
dirigible pusher-car, complete^ equipped, of a type 
which has many sisters in service. A 35,000-cubic-f oot 
type ''R" militaiy kite-balloon is suspended and 
equq)ped complete. Attractive modeb of the twin- 
engine navy dirigible and a transcontinental pas- 
senger dirigible car aro on display. These modeb aro 
complete in every detail, including full set of instru- 
ments and controls, lockers, and upholsteiy. 

A full-SLzed dirigible car equq)ped with dual control^ 
indicating devices, including manometers, tachometers, 
air-q)eed indicators, incidence and bank indicator, 
clock, driven by an 8-cylinder OX-2 Curtiss motor, of 
the type used on the FC training dirigible, having a 
cubic capacity of 85,000 feet, form an interesting part 
of the Goodyear exhibit. Models of "R" type kite- 
balloon, militaiy free balloons, and of the U dir^ible 
aro also on display. 

Gbowth of Aeboflane Plants 

The growth of the aeroplane factories during the 
war was enormous. The Aeromarine Plane and Motor 
Corporation, which was located in a small plant at 
Nutley, N. J., moved to Keyport, N. J., and on a 
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property of 66 acres erected sixteen fireproof buildings, 
with a total space of 125,000 feet. Most of the work 
of this plant was done for the navy. ' Three types of 
training-machines were produced, 39.A type, a turn- 
float hydroplane, 39-B, a single-float machine, and 
Model 40, a flying-boat. 

The Dayton-Wright Aeroplane plant was incor- 
porated on April 9, 1912, to build aircraft for war 
purposes. In August, 1917, a contract for 400 train- 
ing-planes was awarded to the company, and later an 
order for 5,000 De Havilland 4 battle-planes was re- 
ceived from the government. 

By November 11, 1918, the 400 training-machines 
were deUvered and 2,700 D.H.4's, and the 5,000 
order was cut to 3,100, which were to be completed. 
One thousand eight hundred D. H. S-4's were shipped 
to Prance. The three plants were located near Day- 
ton, Ohio. Mr. Orville Wright was the consulting en- 
gineer of the company. In addition to the three large 
plants which the company operated at the South 
Field Experimental Station, which had a total of 
65,000 square feet, 8,000 people were employed by 
the company. 

The Curtiss Aeroplane Company were making land- 
machines, seaplanes, and engines for the British Gov- 
ernment when the United States entered the str ggle. 
Mr. Curtiss, the inventor of the flying-boat, and the 
winner of many aeronautical prizes and trophies, was 
the chairman of the board of directors and Mr. John 
North Willys president. 

In January, 1916, the company was incorporated, 
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and in Fd^ruary of the same year the stock of the 
Burgess Company of Marfolehead, Mass., was ac- 
quired by the Curtiss Conq)any. It also controlled 
the Curtiss Aeroplane Motors^ Ltd., of Canada and 
the flying-fields at Miami, San Di^o, Hammondq)ort, 
Newport News, and the Atlantic Coast Aeronautical 
Station. The company had nine plants and four flying- 
fields in 1918. The main plant was at Buffalo, N. Y. 
The chief plant is now at Garden City, Long Island. 
The plants consisted of 2,000,000 square feet, and em- 
ployed 18,000 persons. 

The company reached a quantity production of 
112 complete machines a week, and 50 a day was to 
be expected had not the armistice been signed on 
November 11, 1918. Before and dming tiie war the 
Curtiss plants manufactiu^ 10,000 aeroplanes and 
flying-boats and 15,000 motors. The Curtiss plants 
produced a great variety of machines, including ^ads, 
Bristols, and Nieuports. The famous NC-1-2-3-4, 
which particq)ated in the transatlantic flight, were con- 
struct^ for the navj' by Curtiss Company at Garden 
City, Long Island. 

The Burgess Company was also doing busness when 
the war broke out. The firm was organized in 1909. 
The company supplied machines to tiie United States 
Government for work on the Mexican border in 1914, 
and many types of seaplanes were also constructed. 
In 1913 the company secured the rights to manufac- 
tiu^ imder the Dunne patents, covering inherent 
stabilitv. 

The Burgess plant at Maiblehead, Mass., was one 
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chosen by the navy to build training-seaplanes produc- 
ing N-9 and N-9-H seaplanes. The company started 
p,lduomg one plane a ly. but IMy got up to four 
a day, and employed 1,100 men and women. The 
coniy Ao bdlf tumWine dirigible ca« tor the 
navy. 

The Glenn L. Martin Company of Cleveland, Ohio, 
was organized in the fall of 1917 with the idea of build- 
ing a gigantic American bomber for work with the 
Allies in Europe. The first machine was flown in 
August, 1918. Mr. Martin had been the organizer of 
the Glenn L. Martin Company of Los Angeles in 1910, 
and had also been interested in the Wright-Martin Air- 
craft Corporation of New York and New Brunswick, 
N.J. 

The Martin bomber constructed by this company 
had a wing spread of 71 feet and length of 45 feet. It 
carried 11 passengers and pilot, and made several 
records. 

The factory consisted of a single structure of 300 by 
200 feet. The war ended before the company got into 
quantity production of the huge bomber. 

The L-W-F Engineering Company, Inc., was or- 
ganized in December, 1915, and the plant was located 
at College Point, Long Island, N. Y. The factory has 
a floor space of 250,000 square feet. The company 
built training-machines and flying-boats for the gov- 
ernment. The L-W-F fuselage is of the monocoque 
type, which means "one shell" as regards the body. 
It is of streamline laminated wood. 
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The Standard Aero Corporation began life in May, 
1912. Later it occupied several buildings at Plain- 
field, N. J. The company was reorganized under the 
name of the Standard Aircraft Corporation in 1917, 
and acquired the thirty-four buildings of a manufac- 
turing company in Elizabeth, N. J. The total floor 
space was 614,190 square feet. The company built 
several thousand Standard J traming-machines, which 
were bought by the government, but later discarded. 
The company also constructed the first Handley Page 
machines in this countiy, and also the first American 
constructed Caproni triplanes. Mr. Harry B. Mingle 
was the president and Mr. Charles H. Day the en- 
gineer. 

The Standard model J. H. was a hydroaeroplane, 
and a number of H. S.-l-l and H. S.-2-1, and D. H. 4's. 
Flying-boats were made by this company. Model 
J. R.-1-B. was used by the Post-OflBce Department 
for aero mail service between New York-Phila- 
delphia-Washington, making a most excellent record. 

The St. Louis Aircraft Corporation was organized in 
the fall of 1917. The Huttig Sash and Door Company 
of St. Louis and the St. Louis Car Company facilities 
were used for making J. N. 4-D training-planes, which 
were being turned out in quantity in May, 1918. 
Nine hundred people were employed, and machines 
at the rate of 30 per week were being produced. 

The Springfield Aircraft Corporation came into 
being on September 27, 1917, and began to manufac- 
ture J. N. 4rD and VE-7 type machines. The coni- 
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pany leased the Mason Company's plants, with 200,000 
square feet capacity, at Springfield, Mass. 

The plant reached a capacity of from 5 to 8 machines 
per day when the war ended. Over 1,000 were em- 
ployed. 

The Wright-Martin Aircraft Corporation was or- 
ganized in September, 1916, to take over the General 
Aeronautic Company of America, the Simples Auto- 
mobfle Company, and the Wright Company. The 
General Aeronautic Company had received an order 
for 450 Hispano-Suiza engraes in 1916, but less than 
100 motors had been delivered by July, 1917. In 
May, 1918, the General Vehicle Company's plant at 
Long Island City was bought by the United States 
Government and given over to the use of the Wright- 
Martin Aircraft Corporation. Fifteen thousand men 
were employed by the company, and the first produc- 
tion engine was tested in November, 1918. The 
company also set up a gauge plant at Newark, N. J. 
The company had orders for delivery of 2,000 motors 
a month in 1919, totalling $50,000,000. The company 
reached a production of 30 engines a day in October, 
1918. This engine holds the altitude record of 29,500 
feet, made by Captain Schroeder in December, 1918. 
The company produced no aeroplanes during the United 
States^ participation in the war. 

In 1915 the Sturtevant Aeroplane Company was or- 
ganized by Mr. Noble Foss and Mr. Benjamin Foss. 
The original plant at Jamaica, Mass., had 24,000 square 
feet. The company built 25 machines before the 
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United States entered the war. £b9)eiiineats were 
made with an aS-eteel fuselage. The B. F. Sturtevant 
CcHnpany had built many aeroplane engines, and it 
had been organized by the same two brothers. At the 
end of the war the company had erected a new three- 
story building of 35,000 square feet. Tliey had over 
1,000 employees at the two plants. The Aeroplane 
Company was engaged primarily in manufacturing 
spare parts for the J. N. 4-D and D. H. 4, etc. 

The Thomas Brothers Aeroplane Company was or- 
ganized in 1912 at Bath, X. Y., and built many 
types of machines, both seaplanes and land-machines, 
before the war. The Thomas Aeromotor firm came to 
life in August, 1915. In January, 1917, the two com- 
panies were combined into the Tliomas-Af orse Aircraft 
Corporation at Ithaca, N. Y., and a factory of three 
larg^ buildings was constructed. Tlie plant has a 
floor space of 190,000 square feet. The S-4-E, the 
S-5 scouts, the M-B-1 and the M-B-2 fighters, B-3 
flying-boat, and D-2 hydro are well known as the 
Thomas-Morse machines. 

Ofher Machines Made 

A number of other manufacturers were given orders 
to construct aircraft. The Packard Motor Company 
established a department and Captain Le Pere, the 
French military aircraft engineer, designed a number 
of machines which were built for the government. 
Among them was the 0. H.-ll, an armored plane, the 
U. S. Le Pere Triplane, and the Le Pere combat mar 
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chine; which flew from Detroit to New York to attend 
the aero show at Madison Square Garden, March 1, 
1919. None of these machines were put into quantity 
production. 

The Fowler Aircraft Factory at San Francisco had 
fifteen planes in construction when their plant was de- 
stroyed by fire in May, 1918, with a loss of a million 
dollars. 

Other factories which were building aircraft to sub- 
mit to the government were the Lawson Aircraft Fac- 
toiy at Green Bay, Wis, The Whitteman-Lewis Com- 
pany at Newark, N. J., The Alexandria Company at 
Alexandria, Va., to mention only a few. 

The S. S. Pierce Company at Southampton, Long 
Island, had an order for 300 "penguins," as the train- 
ing-machines were called, but they were not deUvered. 

The Goodyear and Goodrich Tire and Rubber Com- 
panies built a great many kite, observation, and propa- 
ganda balloons for the army, and blimps for the navy. 
Their exhibit at the Manufactm-ers Aircraft Show, de- 
scribed elsewhere, gives an excellent idea of their 
product. 

The Naval Aircraft Factory 

Owing to the fact that the United States Govern- 
ment gave Uttle support to the aircraft industry, despite 
the fact that we had been on the verge of war with 
Mexico, and that the Great War was on in Eiu-ope, 
when the United States was finally forced into the 
struggle the aircraft manufacturers were not tooled 
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up to manufacture seaplanes and %ing-boats in quan- 
tity, so the navy immediate^ made plants to estab- 
lish a naval aircraft f actoiy at Fhilade^hia. 

When war was declared on ^ril 6, 1917, only 93 
heavier-than-air seaplanes had previou^ been de- 
livered to the navy, and 135 were on order. Of the 
number that had previous^ been delivered, only 21 
were in use, the ranainder having been worn out or 
lost. The seaplanes were of the N-9 and Rr6 types, 
which are now considered as training-seaplanes. 

After eliminating types which had been tried and 
found unsuitable, the Navy Department fixed upon 
two sizes for war purposes, which had been perfected 
in the United States in antidpation of the develop- 
ment of a hig|i-powered engme. The engme developed 
was the Liberty. The %ing4x>at is an American 
conception, and it has not been found necessaiy to 
copy foreign patterns to insure our Ojeis being siq>- 
plied with the best. 

With the develc^ment of suitable planes and en- 
gines the navy was able to select the type of aircraft 
which was best suited for its service, and to frame a 
laige and complete building programme. As a result 
over 500 seaplanes were put in use at naval air-fitatums 
in the United States, and up to December, 1918, over 
400 seaplanes had been sent abroad. Other aircraft 
at stations, both in this country and abroad, included 
airships and kite-balloons. 

The demand for aircraft necessitated an enormous 
increase of production facilities, and, as a part of this 



132 AIRCRAFT 

extension, the Navy Department undertook to build 
and equip a naval aircraft factory at the Philadelphia 
Navy-Yard. Within 90 dajrs from the date the land 
had been assigned the factory was erected and the 
keel of the first flying-boat was laid down. In August, 
1918, the factory was producing 50 per cent more sea- 
planes than it had been two months previous. In 
addition, at least five plants were devoted to navy 
work, and a large proportion of the output of several 
other factories had been assigned to the navy. 

The deUyeiy of seaplanes for training piloses has 
been sufficient to more than meet the requiremoits. 
The training of personnel and providing of stations 
and equipment to cany out this training had ex- 
panded sufficiently so that the output of pilots, ob- 
servers, mechanicians, and men trained in special 
branches was keeping abreast or ahead of requirements. 

The navy aircraft factory produced aircraft valued 
at $5,435,000 up to the time the armistice was signed. 
It had completed, ready for shipment, 183 twin-engine 
flying-boats, at an average cost of $25,000. It had 
aJso produced 4 experimental Liberty-engine seaplanes, 
carrying the Davis non-recoil gun, at a cost of $40,000 
each, and 50 sets of twin-engine flying-boats' spare 
parts worth $10,000 per set. In addition considerable 
minor experimental work and overhauling of machines 
from other stations was done. 

The main factory at Philadelphia had a capacity of 
50 boats, and could turn out an average of 5 machines 
a day when the armistice was signed. 
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On October 1, 1917, the first mechanic was hired at 
the navj' aircraft facton-. On November 1, 1918, 
there were 3,642 men and wcxnen employed in building 
flj-ing-boats for the navy. 

About 1,500 Liberty engines were delivered to the 
navy and assigned to naval air-stations in this countiy 
and abroad. Since the number of Liberty engines 
produced were too small for the needs of the army 
alcme, it had been necessajy for the navy to purchase 
others, to the number of about 700, which were utilized 
while awaiting a full supply of Liberty engines. 

In addition to these a large number of engines of 
less power were bought for use in training-planes, all 
of which were distributed to the fljnng-schools. 

One of the very important duties devolving on the 
Bureau of Steam Engineering was the equipment and 
maintenance of stations for the generation of hydrog^ 
for use in airships. A number of stations were estab- 
lished, and a full equipment of hydrog^ cylinders pro- 
vided, so that any calls mi^t be promptty met. 



CHAPTER IX 

THE DEVELOPMENT OF THE AERO MAIL 

FIRST MAIL CARRIED BY AIRCRAFT— NEW YORK-PHILA- 
DELPHIA-WASHINGTON SERVICE — ^NEW YORK-CLEVE- 
LAND-CHICAGO SERVICE — ^FOREIGN AERO MAIL 
ROUTES 

As soon as the aeroplane demonstrated that it could 
travel at least twice as fast as the fastest express-train, 
even when going in the same direction, and that in 
addition it could traverse moimtains, rivers, forests, 
swamps in a straight line, its possibilities as a mail- 
carrier were immediately realized, and steps were taken 
in most coimtries to establish aero mail routes. 

In the United States the first attempt to cany mail 
was made by Earl Ovington from the Nassau Boule- 
vard aerodrome near Mineola, N. Y., September, 1911. 
Postmaster-General Hitchcock delivered a package to 
Mr. Ovington to be carried to Brooklyn, N. Y. The 
machine was a Bleriot. The distance of five and 
one-half miles was made in six minutes. Two trips 
a day were made by Mr. Ovington — one to and one 
from Mineola. On Sunday, September 23, 6,165 post- 
cards, 781 letters, 55 pieces of printed matter were 
carried. Captain Beck usiag a Curtiss biplane also 
carried 20 pounds of mail, and T. 0. M. Sop with, using 
a Wright machine, also carried some mail. 

134 
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The first r^ular permanent aero mail service was 
started on May 15, 1918, at Belmont Park, New York, 
and at the Polo Gromids, Washington, D. C. Leaving 
Behnont Park, New York, at 11.30 in the forenoon 
with a fun load of 344 pomids of mail, Li^itenant 
Tony S. Webb flew in one hour to Philadelphiay 
from which point the mail was relayed through the 
air by Lieutenant J. C. Edgerton, who delivered it in 
Washington at 2.50 p. m. The actual %ing time of 
the two coiuiers, deducting the six minutes' inter- 
mission in relaying at Philadelphia, was three hours 
and twenty minutes. This record was ccHisidered 
highty satisfactory for the initial tr^> with new map 
chines. 

Owing to a broken propeller Lieutenant Geoige 
Leroy Boyle was forced to descend in Maryland with 
the aero mail bound for Philadelphia and New York. 
On May 16 Lieutenant Edgerton flew from Wadbing- 
ton to Philadelphia with the mail, making the first 
continuous connection in that direction. President 
Wilson and official Washington were present at the 
Polo Grounds to see the first aero mail off. 

During the year the aero mail service has been in 
operation between Washington, Philadelphia, New 
York, it has demonstrated the practical conunercial 
utility of the aeroplane. 

On the anniversaiy the Post-Office Department re- 
leased the following summary, which gives us the first 
complete account of commercial^ operated air service, 
dating over the period of ayear: 
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One Yeak's Aeko Mail Service 

The two aeroplanes that took to the air to-day, one 
leaving Washington and one leaving New York, are 
the same that carried the mail a year ago, and have 
been constantly in the service, and they are propelled 
by the same motors. One of these has been in the 
air 164 hom«, flying 10,716 miles, and has carried 
572,826 letters. It has cost, in service, per hour, 
$65.80. Repairs have cost $480. The other plane 
has been in the air 222 hours, fljong 15,018 miles, and 
has carried 485,120 letters. It has cost, in service, 
per hour, $48.34. Repairs to this machine have cost 
$1,874.76. 

The record of the entire service between New York 
and Washington shows 92 per cent of performance 
during the entire year, representing 128,037 miles 
travelled, and 7,720,840 letters carried. The revenues 
from aeroplane mail stamps amoimted to $159,700, 
and the cost of service, $137,900.06. 

The operation of the aeroplane mail service every 
day in the year except Sunday, encoimtering all sorts 
of weather conditions and meeting them successfuUy, 
has demonstrated the practicability of employing the 
aeroplane for commercial service, and the air mail 
organization has been able to work out problems of 
great value in the adaptation of machines to this char- 
acter of service. From the inauguration of the ser- 
vice until the 10th of August, the flying operations were 
conducted by the anny, in comiection with its work of 
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trainmg aviators for the war. Since August 10 it has 
been operated entirely by the Post-OflBce Department, 
with a civil oi^ganization. When the service was 
started there was great divergency of opinion among 
aeronautical experts as to the possibility of maintain- 
ing a daily service r^ardless of weather conditions, 
and the opinion was held by many tliat it would have 
to be suspended during the severe winter months. 
The service has been maintained, however, throug|hout 
the 5'ear with a record of 92 per cent, gales of excep- 
tional violence and hea\y snow-storms being encoun- 
tered and overcome. Out of 1,261 possible trips, 1,206 
were undertaken, and ovly 55 were defaulted on ac- 
count of weather conditions. During rain, fog, snow, 
gales, and electrical storms, 435 trips ¥rere made. 
Out of a possible 138,092 miles, 128,037 miles were 
flown. Only 51 forced landings were made on account 
of weather, and 37 on accoimt of motor trouble.' It 
has been demonstrated that Oying conditions for such 
a commercial service as this, which is r^ulated by a 
daily schedule r^ardless of the weather, are very 
different from those of militai^' fljing. Aeroplanes 
designed wholly for war purposes are not suitable for 
commercial sendee, as they lack the strength neces- 
san' for dailv cross-countn* work, with its incidental 
forced landings. Aeronautical engineers have devel- 
oped for the Post-OflBce Department a stronger and 
more powerful plane suitable for commercial service 
while retaining the excellent flj'ing qualities of the De 
Ha\dlland machine. The De ELavilland 4's, which were 
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transferred to the Post-Office Department after the 
signing of the armistice, are being reconstructed to fit 
them for commercial requirements. In specially con- 
structed mail-carrying planes, for the building of which 
the department has called for bids to be opened June 
2, a form of construction is called for which will enable 
a mechanic to make important minor repairs m flight, 
making it possible with a multiple motor to avoid 
forced landings. 

Dangeb Eldonatbd 

One of the lessons learned from the operation of the 
air maQ service during the year is that the element of 
danger that exists in the training of aviators in mihtaiy 
and'exhibition flying is almosf enti:.ly absent fZ 
commercial flying. Second Assistant Postmaster- 
General Praeger, in reporting to the postmaster-gen- 
eral the operations for the year, says that the record 
of the air'maa eervioe, whieh Mades flying at alti- 
tudes of as low as 50 feet during periods of marked 
invisibihty, throws an interesting light on this ques- 
tion. Dmiig the year, more than 128,000 miles hav- 
ing been traveUed, no aeroplane carrying the mail has 
ever fallen out of the sky, and there has not been a 
single death of .n ayiaS'in canning the m^fl. Tie 
only deaths by accident which have occurred were 
that of an aviator who made a flight to demonstrate 
his qualifications as an aviator and that of a mechanic 
who feU against the whirling propeller of a machine 
on the ground. But two aviators have been injured 
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seriousty enou^ to be sent to a hoq>itaL Other acci- 
dents consisted mainly of bruises and contusions sus- 
tained by planes turning over after landing. Of the 
three types of planes operated r^ularhr in the mail 

«rvic^ ty^ w.. l^e^ma^tl>e .then t. 

on planes of this type that pilots were shaken up or 
bruised by the plane turning turtle. One type ct 
machine in the mafl service which has performed al- 
most half of the work has never turned turtle. Tlie 
record of the air mail service with respect to accidents 
win compare f avorabty with that of any mode of me- 
dumical tamsportation in aie eariy days of ite opem- 
tion. 

One of the first studies to be taken up by the air 
mail service was to detennine whether visibilify is 
absolutely necessaiy to commercial flying. The first 
step necessary was the refinement of the existing radio 
direction-finders so as to eliminate the liability of 3 
to 5 per cent of error. Tliis has been successful^ 
woiked out by the Navy Department on an air mail 
testing-plane. The second problem was that of guid- 
ing the mail plane after it had left the field to the 
centre of the plot for landing. Tliis problon has been 
solved by the Bureau of Standards in experiments con- 
ducted on the air mail testing-plane in connection with 
the radio directional compass. This device is effective 
up to an altitude of 1,500 feet, and with the further 
refinements of the device another thousand feet is 
expecbed to be added. Aeronaiitical engineen are 
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working upon a device for the automatic landing of a 
mechanically flown plane which would meet the condi- 
tion of absolute invisibility that could exist only in the 
most blinding snow-stonn or impenetrable fog. 

A year's ttying in the mail service, with all types 
and temperaments of aviators, has established the fact 
that 200 feet visibility from the ground is the limit of 
practical flying, although a number of runs have been 
made with the mail between New York and Washing- 
ton during which a part of the trip was flown at an 
altitude as low as 50 feet. The objection of aviators to 
flying above a ground-fog, rain, snow, or heavy clouds 
with single motor-planes is the possibility of the motor 
stopping over a W, city, or other bad landing- 
place, with the radius of visibility so little as to afford 
no oppcfrtimity to pick out a place for landing. It is 
generally accepted that with two or more motors, 
forced landings under such conditions can be avoided. 

Flying in Roughest Weather 

A number of severe gales have been encountered 
during the flights between New York and Washington. 
Gales of from 40 to 68 miles an hour have been en- 
countered and overcome. Pilot J. M. Miller, who was 
formerly a naval flier, made the flight from Philadelphia 
to New York in a Curtiss R4 with a 400 horse-power 
Liberty motor, rising from the field against a 43-mil0 
gale and arriving in New York through a blinding snow- 
storm with a wind velocity reported by the Weather 
Bureau to be 68 miles an hour and which was 15 per 
cent greater at the altitude at which he flew. 



\ 
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Itlr. Pnicger sajs in his report that from espeneoce 
it is learned to be osdess to send against a 40-miIe gale 
a plane having a top speed ci no more than 75 <»* 80 
mfles. ''The two types d planes in the air mafl ser- 
vice of this speed,"' he said, ''are the Standard JR 1 
mail plane, having a wing spread of 31 feet 4 inches, 
and the CurtisB JX 4, having a wing ^read of 43 feet 
lyi inches. Each plane d this tirpe is eqoq^)ed with a 
(Hiq)ano-Suiza) 150 horse-power motor, whidi does not 
provide enough reserve power to combat the disturbed 
air conditicMis at the surface in a wind of more than 40 
miles an hoar, especisSiy if the wind comes in descend- 
ing columns or gusts. Under these omditicHis it is pos- 
sible to make headway only with a Liberty engine, 
^diich has plenty of resCTve power. A plane eq[uqq[)ed 
with a 150 horse-power motor, if it succeeds in break- 
ing through the surface winds, can make only slow and 
laborious headway against a full or a quartered head 
wind of about 40 miles. There have been manv in- 
stances where the planes equqiped with 150 horse-pow- 
er motors have been held down to a q)eed of between 30 
and 37 miles an hour; and dso many instances where 
a hundred-mile-an-hour plane equq)ped with a Liberty 
motor has been held to between 55 and 60 miles. A 
few wind-storm conditions were encountered where 
the planes at the height of the gust were actually car- 
ried backward." 

The same six planes that were in <q)eration at the in- 
auguration of the service, and have been in continuous 
employment during the year, are in (^ration to-day, 
and the one wiiich made the initial fli^t from New 
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York to Washington, May 15, 1918, made the flight 
May 15, 1919. This is regarded as throwing a new 
light on the question of the life of an aeroplane and as 
demonstrating that the mechanical requirements and 
the operation in commercial flying are more economical 
and safer and in many instances more practical than in 
exhibition or mihtaiy flying. 

The fact that there were only 37 forced landings due 
to mechanical troubles during flights makes a record 
not heretofore approached in aviation and is creditable 
in the American-built aeroplane and mechanics who 
keep them in fine condition. Especially is this record a 
strong tribute to the American-built Liberty and His- 
pano-Suiza motors. 

The transportation by aeroplane is ordinarily twice 
as fast as by train, and on distances of 600 miles or more, 
no matter how frequent or excellent the train service, 
the aeroplane mail at the higher rate of postage should 
equal the cost of its operations. Wherever the train 
service is not as frequent or as fast as it is between 
Washington and New York the aeroplane operations 
should show an immense profit on all distances from 
500 miles up. 

Again, with large aeroplanes and over greater dis- 
tances, substantial saving in the cost of mail transporta- 
tion on railroads would be made, besides cutting down 
the time of transit by one-half. 

Boston-New York Pathfinder Aero Mail 

Another step in the evolution of the aero mail service 
was made on June 6, 1918, when Lieutenant Tony S. 
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Wd>b carried 4,000 ktt^s frosn Bdmant Tsik, Jjoog 
Island, N. Y., to Bostcm in three hours and twioi^-two 
mmuteSy the distance bduog 250 miles. 

With R. Heck, a Tnerhanician, as pasaesiger, lieu- 
toiant Wd>b gpt away bom Bdmont Pktfk at 12.09 
o'clock. 

Two hours lata*, as the aviator neaied Haddon, 
Conn., he foimd that his compass was woiking badhr, 
and he descended at Shail^riDe and fixed it. 

At 3.31 o'clock Liaitenant W^b circled over Saugus, 
Mass., near Revere Beach and Boston, and tiien planed 
down on the estate of Godfrey Cabot, now the Franklin 
Park Aviation Field. 

For some reason or another, presumabfy lack of 
funds, the service was not made permanent. 

New ToBK-CmcAGo Aebo Mail 

Sq)tanber 5, 1918, the Post-QflSce Dq>artm»it 
started the first pathfinding mail service betwesi New 
York, Cleveland, Chicago. Mr. Max Miller was sched- 
uled to leave Bebnont Park, Long Island, at 6 a. m., 
but owing to a storm and the breaking of a tail-skid he 
did not leave imtil 7.08 a. m. After flying throu^ a fog 
he landed at Danville, X. Y., 155 miles from New York 
City, and after getting his bearings liaitenant Miller 
next landed at Lock Haven, Pa., because his engine was 
missing. At 11.45 a. m. he left for Clevdand. But the 
fog ccmtinued, and he finally was forced to land in Cam- 
bridge, Pa., owing to a leaking radiator. After some 
delay he flew to Clevdand, but owing to the darkness he 
had to remain there ovemi^t. 
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At 1.35 p. M. Lieutenant Miller left for Biyon, which 
he reached and left at 4.35 p. m., and he arrived at 
Grant Park at 6.55 p. m. The distance was 727 miles 
in a direct line. 

On his return trip he left Chicago on September 10 
at 6.26 A. M. with 3;000 pieces of mail, and he landed 
at Cleveland, and leaving there at 4.30 p. m., reached 
Lock Haven, Pa., that night. He left there on Sep- 
tember 10 at 7.20, and reached Behnont Park at 

11.22 A. M. 

Mr. Edward V. Gardner left Behnont Park at 8.50 
A. M., Thursday, September 5, 1918, two hours after 
Max Miller had started in a Curtiss R. plane, with a 
Liberty motor, taking Mr. Radel as mechanic, and 
carrying three pouches of mail, containing about 3,000 
letters. 

Gardner landed at Bloombuig, Pa., near Lock Haven. 
He reached Cleveland before dark, and after spending 
the night there, on September 6 Mr. Gardner left 
Cleveland and landed at Bryon at 5.15 p. m., leaving 
there for Chicago at 5.50 p. m., but was compelled to 
land at Westville, Ind. He left there the next morn- 
ing and reached Grant Park, Chicago, at 7.30 a. m. 
On his return trip Mr. Gardner flew from Chicago to 
New York in one day, September 10. Leaving at 6.25 
A. M., he landed at Cleveland, Lock Haven, and landed 
at Hicksville, Long Island, in the dark. 

The record non-stop for the 727 miles between the 
two, Chicago and New York, was made by the army 
pilot Captain E. F. White in six hours and fifty 
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mmiites, <m April 19, 1919, flying a D. H. 4 niwj 
plane. 

On May 13, 1919, the postal authorities intended to 
inaugurate aero maQ senrice between New York and 
Chicago, but owing to the fact that acme ci the nu^ 
chines which were being renovated from war-machines 
to mail-machines were not ready, that Inanch ci the 
service had to be postponed for a few da\is. 

The aero mail between Chicago and Geveland and 
Geveland and Chicago was inaugurated. The delivoy 
at Cleveland and Boston will be reduced to some ax- 
teen hours, and to New York some six hours. Letters 
mailed in New York City in time for the train leaving 
at 5.31 p. SI. wUl reach Chicago in time for the 3 o'clock 
carrier delivery mstead of the following morning car- 
rier deliven*, as would be the case if sent all the way 
bv train. 

Mail from San Francisco and the entire Pacific coast 
States put on Burlington train No. 8, mail from South 
Dakota and northern Illinois put on Illinois Central 
No. 12, mail from northern Minnesota and northern 
Wisconsin put on Northwestern train Xo. 514, maQ 
from Minnesota, North Dakota, and Montana put on 
Chicago, Milwaukee, and St. Paul train No. IS, and 
mail from Kansas City and the entire southwest put 
on Sante Fe train No. 10, will reach Chicago in time 
to make connection with the air mail eastbound. The 
air mail frcMn these trains will be taken direct to the 
air mail field. At Cleveland the air mail will catch 
the Ne^' York Central train at 4 p. m. for the East. 
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Under this arrangement the air mafl wiH be de- 
livered in Cleveland and Boston on afternoon deliveries 
instead of the following morning. At Albany, N, Y., 
and Springfield, Mass., this mail will catch the morn- 
ing delivery instead of the afternoon following. 

The aero mail stamps for this service are the same as 
for the aero mail service between Washington and New 
York. It will be recalled that originally the amomit 
necessary to carry a letter was 24 cents. This was re- 
duced to 16 cents, and finally to 6 cents, where it now is. 

Without a doubt when large bimotored machines 
have been put into aero mail service, letters will be 
carried for 3 cents apiece between New York and 
Chicago. 

One company has already made a proposal to the 
postal authorities to suppl^ent the Ll service be- 
tween Chicago and New York. 

The aero mail service between Chicago and Cleve- 
land started off on schedule. Pilot Trent V. Fry left 
Chicago at 9.35 A. m., and arrived at Cleveland at 
12.48 p. M., in a rebuilt D. H. 4, carrying 450 pounds 
of mafl. The opening trip was made in veiy good 
time, with a five-minute stop at Bryon, Ohio. 

Another plane with Edward Gardner as pilot left 
Cleveland at 9.30 A. m., canying 300 pounds of mail, 
arrived at Chicago at 1.25 p. m. 

FoKEiGN Aero Mail Service 

Aero mail service has been started in nearly every 
country in Europe, and many South American coun- 
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tries are also Tnakmg plans for carrying mail by aero- 
plane. In May, 1919, Mr. Joaquin Bonilla, son of the 
President of Honduras, visited the United States to 
see about arAmging to use New Orleans as one base 
and Tegucigalpha as another for the aero mail landing- 
places. 

Mr. V. H. Barranco, of Cuba, is also in this coimtiy 
for President Menocole, of Cuba, to arrange aero mail 
between Kej' West and Havana, Cuba. 

The French aerial mail service officially started on 
March 1, 1919, between Paris and Bordeaux, Marseilles, 
Toulouse, Brest, and St. Xazaire, under the supervision 
of the director of ci\'ilian aeronautics. 

The Paris-Lille Mail Service. — The aeroplanes 
engaged in the Paris-Iille mail service which had been 
instituted in April, 1919, started from the Le Bouig^ 
aerodrome. The machines and pilots engaged had 
been lent to the postal authorities by the militaiy 
authorities. 

A daily postal service has been started between 
Avignon and Nice also. An aeroplane carries mails 
for Nice left at Avignon by the Paris-Lyons train which 
arrives at midnight. A machine will also deliver mails 
from Nice at A\ignon in time for the midnight train 
for Paris. A r^ular postal service by aeroplane is also 
announced between Rabat (Morocco) and Alters. 

Great Brttain. — ^London-Paris (240 miles). Daily 
passenger service, weather permitting, by means of 
twin-engined D. H. 10 biplanes. Xow being jointly 
organized by the Aircraft Transport and Travel (Ltd.), 
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of London, and the Compagnie Generale Transaerienne, 
of Paris. Average time, two and one-half to three 
hours. 

British aerial highways now in operation: (1) Lon- 
don to Hadeigh (79 miles). (2) London to Dover (65 
miles). (3) London to Easteigh (53 miles) to Setten- 
meyer (152 miles). (4) London to Bristol (95 miles). 
(5) London to Witney (55 miles) to Bromwich (51 
miles) to North Shotwick (72 miles), and to Dublin, 
Ireland (143 miles). (6) London to Wyton (63 miles) 
to Harlaxton (41 miles) to Carlton (28 miles) to Don- 
caster (28 miles) to York (27 miles) to Catterick (38 
miles) to Redcar (26 miles). Chatterick to New 
Castle (42 miles) to Umhouse, Scotland (95 miles) to 
Renfrew, Scotland (40 miles). New Castle to Renfrew 
(124 miles). (7) London to Hucknall (114 miles) to 
SheflSeld (50 miles) to ManyweUheights (97 miles). 
Hucknall to Didsbury (52 miles) to Scalehall (50 miles) 
to Luge Bay (99 miles) to Aldergrove and Belfast, Ire- 
land (55 miles). Luge Bay to Renfrew, Scotland 
(72 miles). 

Italy. — (1) Civitavecchia-Terranova, Sardinia (150 
miles). Daily mail service by means of flying-boats. 
Inaugurated Jime 27, 1917; temporarily discontiQued 
during the wiater of 1917-18; reopened in March, 
1918. Average time, 2 hours. (2) Venice-Trieste 
(170 miles) . (3) Venice-Pola (80 miles) . (4) Ancona- 
Fiume (130 miles). (5) Ancona-Sara (90 miles). (6) 
Brindisi-Cattaro (150 miles). (7) Brindisi-Valeona 
(100 mfles). 
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Organized shortly after the signing of the annistice 
with Austria; operating (8) Genoa-Nice (100 miles). 
(9) Genoa-Florence (120 miles). (10) Florence-Rome 
(140 mfles). (11) Rome-Brindisi (290 mfles). 

Air mail lines (8) to (11), now being worked out, will 
constitute the Italian section of an interallied air mail 
service to be established between London, Paris, Rome, 
and Constantinople. 

France. — (1) Paris-Mans-St. Nazaire (250 miles). 
Daily mail service by means of twin-engined Letord 
biplanes (Hispano-Suiza engines). Inaugurated Au- 
gust 15, 1918. Average time, 3 hours. Postage, 75 
centimes (15 cents). (2) Paris-London (240 miles). 
(3) Paris-Lyons (240 miles). (4) Lyons-Marseilles 
(165 miles). (5) Marseilles-Nice (140 miles). 

Air mail lines (3) to (5), now being organized, will 
constitute the French section of an interallied air mail 
service to be established between London, Paris, R(»ne, 
and Constantinople. 

(6) Nice-Ajaccio, Corsica (150 miles). Daity air 
mail service by means of flying-boats about to b^in 
operations. 

Various air mail lines, operated by the military, are 
functioning in southern Algeria and Morocco, chiefly 
for carrying official correspondence. The organization 
of an air mail line from Marseilles via Algiers to Tim- 
buctoo is now being worked out. The sections 
Biskra-Wargia (240 miles) and Wargia-Inifel (211 
miles) and Inifel-Insala (223 miles) are in operation. 

Greece. — (1) Athens-Janina (200 miles). Daily 
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mail service; inaugurated August 8, 1918. (2) Athens- 
Salonica (220 miles). Daily mail service projected. 

Denmark. — (1) Copenhagen - Odense -Fredericia- 
Esierg (170 miles). (2) Copenhagen-IQilimdborg- 
Aarhus (105 miles). (3) Copenhagen-Gothenburg- 
Christiania (330 miles). Daily mail service projected. 

Austria. — ^Vienna-Budapest (140 miles). Daily 
mail service; inaugurated July 5, 1918. Postage, 5.10 
kronen ($1). 

Norway. — (l) C|hristiania-Stavanger-Bergen- 
Trondhjem (670 miles). Oversea route. (2) Chris- 
tiania-Bergen (200 miles). Overland route. (3) Sta- 
vanger-Bergen (100 miles). Oversea route. 

Projected air mail Unes to be operated by the Nor- 
wegiai Air Boute. Company. 

Spain.— (1) Madrid-Barcelona (320 miles). (2) 
Barcelona-Palma, Balears (170 miles). 

Projected air mail lines to be operated by a Spanish 
company. 

Germany. — ^Berlin-Mimich (350 miles). Daily mail 
and passenger service, weather permitting. Average 
time, four and one-half hours; passage, $1 per mile. 

Several other mail and passenger services are oper- 
ating between the larger cities, but no details are 
available. 



CHAPTER X 

KINDS OF PLYING 

NIGHT FLYING — ^FOBICATION FLTING — STUNTING — Di- 
MELMAN TDBN— NOSB DIVING-^rAIL SPINNING — 
BABBEIi— FALLING LESAF, ETC. 

Owing to the fact that skilful landing is the most 
difficult thing for a ffier to acquire, and because more 
accidents occur to t^ novice when he brings his ma- 
chine to the groimd than at aigr other time exoqpt, 
perfaapS; when stunting too near the ground, ni^ 
flying is eq)ecialljr hazardous. With propeify U^ted 
landing-^dds in peace-times much of tiie peril ci land- 
ing after daik can be eliminated, provided the n^^t 
is dear and no fog or mist has settled over the aero- 
drome since the aviators set out. If a mist has settled 
over the landing-place the flier must take hb chances 
and come down by guesswoik, unless his machine is 
equq>ped with wireless telephcme, for the ccHopass and 
other instruments cannot tdl him exactty where he k 
with r^ard to hangars or take-off on an aviation-fidd. 
Indeed, if the tdephone operate on the ground cannot 
exactty locate the ffier, it is exceeding difficult to 
direct the airman to the exact coiner of the fidd in 
which he should come down. 

On a dear nig^t, however, with flambeaux, seareh- 
light flares, etc., a pilot has little trouble in landing, for 
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the straightaway can be as iUuminated as it is in broad 
daylight. Nevertheless, when the aircraft is high in 
the sky, owing to the vast distances of infinite space, 
the speed at which an aeroplane moves, and the drift 
out of its regular course, due to the wind, it is often 
difficult for the ffier to keep his bearings. For that 
reason aviators try at night to locate the lights on a 
railroad-track, the reflection of light on a river or stream, 
and follow them to their destination. The Germans 
in their raids on London usually tried to locate the 
Thames River, which they then followed until they 
reached the metropolis, which they usually succeeded 
in doing on moonlight nights de^ite the British long- 
rayed search-lights, swift-climbing Sopwith Camels, 
and the barrages formed by the thousands of anti- 
aircraft guns. As a matter of fact, no adequate means 
of preventing aeroplane raids was developed by any 
of the countries involved in the Great War, for the 
simple reason that there is no way of screening off a 
metropolis so that those modem dragon-flies cannot fly 
around, over, or through the screen. That is another 
reason why a huge commercial aerial fleet will always 
be a tremendous danger and perpetual threat to any 
contiguous country or neighboring city, because these 
aerial freighters can be loaded with inextinguishable 
incendiary bombs as easily as with paasengera, and 
10,000 such aeroplanes could drop on a city within a 
hundred miles of its border enough chemical explosives 
to raze it by fire. 
Considering all the chances taken by the Hun and 



KINDS OF FLYING 158 



the Allied fliers during the Great War, and the kinds of 
machines they flew, and the circiunstances under 
which ihey Sw, it is amazing how suo««rful thgr 
both were in their night-raids on one another's terri- 
toiy^ and the amount of damage they wrought. 
Every night, ram or shine, the British and French and 
Americans dumped from forty to fifty tons of high 
explosives on German objectives, and it is truty amaz- 
ing how few machines were lost. 

Night flying for conmiercial purposes, though, m%ht 
easfly be developed into a comparatively safe means 
of aerial transportation. The machines, however, 
ought to be constructed like the Sopwith Camel, mth 
a very fast climbing and a veiy low landing speed, in 
order to get clear of obstacles quickly and to oome to 
a stop as soon as it reached the earth. The wing-tips 
should be equq)ped with lights, and small red and 
green lights, called navigation lights, should be in- 
stalled on port and starboard struts. Under the 
fuselage a signalling light could be used, and Veiy 
lights, rockets, parachute flares, or Borse flares could 
be employed, as in war, to illuminate the fields, give 
the pilot a dew to his whereabouts, and at the same 
time reveal to the wireless-telephone operator on the 
ground the position of the stnp in the air. This would 
also prevent collisions. Care should be exercised so 
as not to blind the pilot when he makes his landing. An 
electrically lighted "T" with observation-towers would 
also aid in the safe landing of an airshq) at night. 

With the growth of flying, lighthouses and c^tive 
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balloons poised high above the fog or clouds will un- 
doubtedly be established all over the land, equipped 
with different lights so as to indicate to the flier just 
where he is located. The French have already devel- 
oped such a system. 

Of course a forced landing at night is very danger- 
ous, and this may happen at any moment. It was re- 
ported that a pilot was killed every night patrolling 
over the cities of Paris and London looking for Boches. 
It was also reported that every Him plane brought 
down during a raid on Paris cost the French Govern- 
ment $3,000,000 in ammimition, aircraft, etc. 

With the establishment of mimicipal aerodromes at 
regular intervals, equipped with proper lights, signal- 
ling devices, wireless telephones, night flying can be 
made as safe as night sailing along the coasts, and 
with the increase in the size and number of aircraft, 
night flying will become as conmionplace as day flying. 

Stunting 

There is no gainsaying that stunt flying, or aerial 
acrobatics, was absolutely essential to the flying of 
scout and combat machines in the Great War, for in 
order to survive in the war in the air it was necessary for 
the pilot to be able to manoeuvre and dodge about in 
the sky as easily as a fish in the water; otherwise, the 
flier would be shot down by a more agile machine or 
clever aviator. Clouds offered such excellent cover 
for aeroplanes to ambush unsuspecting novices, and 
decoys were often placed to induce some adventurous 
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combat machine to dive down on the decoy, only to 
find that a formation of five or more aeroplanes were 
diving down on him. To escape from such a predica- 
ment required knowledge of all the manoeuvres an 
aeroplane could possibly make. 

Moreover, every pilot ought to know how to per- 
form these stunts even in peace-time flying, so that, 
if his engine stalls and he falls into a spinning nose 
dive, he will know just what to do in order to get out 
of it. The same is true of banking, side-slippmg, etc. 

Finally, since an aeroplane moves through the air 
as a submarine passes through water, it should be 
designed so as to be able to take stresses from every 
quarter, so that if the machine loops or flies upside 
down a vital part will not break because the pressure 
is reversed. 

Stimting should never be performed less than 2,000 
feet above the groimd. It has been done by reckless 
pilots in exhibition flights countless times with im- 
punity; nevertheless, many of the most daring and 
clever pilots have lost their hves just by taking such 
foolhardy chances. Altitude is absolutely essential to 
recover equipoise necessary to a safe landing, eg)ecially 
when a forced landing must be made. Eventually a 
law wiU be passed pr^enting, on pain of forfeiting of a 
license, looping, spinning, etc., below a certain alti- 
tude. The result will be a decrease in the number of 
fljong casualties and a proportionate increase in the 
confidence of the pubhc in the aeroplane as a safe 
and sane medium of aerial transportation. 
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A Vertical Bank 

This tenn is applied to all turns or banks made at 
45 degrees or over. With proper speed there is no 
particular danger in this manoeuvre, and is performed 
by putting the rudder and control lever farther over 
than in an ordinary tmn. To come out of a vertical 
bank is to give opposite rudder and to pull the control 
lever central again and slightly forward. When the 
machine continues around the circle it becomes a 
spiral. 

Spiral 

A spiral descent is made with the engine cut oS, 
and the pilot should always keep his eyes on the centre 
of the circle. When the angle becomes too steep, he 
flattens her out a little so that he does not side-slip or 
skid, and if the descent is too rapid, he pulls the con- 
trol lever back slightly. When the bank is too pro- 
nounced, the rudder and elevator change fimctions, 
and the pilot must bring them back to their proper 
positions at once. 

Zooming 

Zooming is really making an aeroplane suddenly 
jump several hundred feet into the air after flying near 
the ground. This is essential sometimes in order to 
clear a hangar or telegraph-pole near the ground. 
Fliers in the Great War did it when attacking aero- 
dromes. No zoom, however, can be made unless the 
machine has got up M speed, for it is only this mo- 
mentum that permits the aeroplane to climb so steeply 
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and suddenly. The stunt is done by jerking the con- 
trol lever back suddenly^ which causes the nose to 
climb steeply. The control is then pushed forward 
equally as suddenly^ just as the machine has reached 
the stalling-point and is about to fall over on its side. 
To avoid that, the control lever must be pushed for- 
ward, forcing the nose down, and allowing the machme 
to gain its velocity, otherwise it will lose its flying 
speed and crash. 

Looping 

This stunt is nothing more or less than continuing 
the zoom until the machine flies upside down and 
completes a complete circle perpendicular to the 
groimd. It is a very simple manoeuvre, and was very 
necessary in aerial duels. Some machines were buHt 
SO that they could loop easily. To loop, a machine 
must always get momentum enough in its descent to 
complete the circle. To start the loop, the control 
lever must be pulled far back, so that the nose rears 
vertically upward and over, and remains in an upside- 
down position for a few seconds. In this position he 
must cut off his engine, ease up the stick, slowly cen- 
tring tiie control. The engine can be switched on 
again as soon as the steepness of the circle has de- 
creased. 

Before looping, a machine should be carefully in- 
spected because of the reversing of stresses, which 
may cause the breaking of a vital part. Another 
danger in looping is the stalling or stopping of the en- 
gine anywhere before the first half of the loop has been 
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made; thus causing the aeroplane to fall over on itp 
side and into a taU spin or spinning nose dive. 

Nose Dives 

Owing to the fact that a pilot must have altitude 
in order to get out of a nose dive, it is well not to tiy 
them near the ground. The pilot should be well 
strapped in so as not to be thrown forward on the con- 
trols. It is made by pulling the nose straight down. 
The engine should be shut off to minimize the strain 
on the machine. Many nose dives end in a zoom, 
and they were very common performances in air duels. 
A machine whose wings are not sufficiently strong 
may fold up like a book when levelled out at the end 
of a dive and crash. 

Immelman Turn 

This stunt consists of completing the first half of a 
loop, then turning the machine completely about and 
facing the other direction. This manoeuvre was 
named after the famous German ace. The engine 
can be cut out when the machine turns about and 
dives. 

The cart-wheel, boot-lacing, falling leaf, the roll 
and the barrel are all parts of this same stunt, and 
are often mistaken for one another. The cart-wheel 
is done by diving or getting up speed, then making 
the machine zoom. When the aeroplane is almost 
standing on its tail, but before it has lost flying speed 
and controllability, the rudder forces tiie ship into a, 
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bank in the same direction, forming a complete cart- 
wheel, coming out and facing the opposite direction. 

The falling leaf is done by a modification of this 
manoeuvre, causing the machine to fall over on one 
wing-tip, and then bringing it into control again, thus 
causing the machine to timi over like a leaf in the air. 
This is a hazardous manoeuvre, and requires pulling 
the rudder \'iolentlv from side to side. 

Upside-down flying and tail spinning is difficult ex- 
cept to certain tj-pes of machines; of course it cannot 
be done for any length, and usual^^ terminates in a 
tail spin, when the machine descends like the threads 
of a screw. 

Naturally, there are air disturbances about a machine 
when performing these stimts, and bumps are frequent 
o\s'ing to that phenomena. They ought never to be 
tried by a no^^ce close to the groimd. They are, how- 
ever, verj' spectacular, and for that reason often seen 
at aerodromes or fljnng exhibitions. Indeed, lieu- 
tenant B. C. Ma\Tiard has a record of 318 consecutive 
loops. 

FoioiATiON Flying 

Fl}'ing like ducks in the form of a spear-head and 
in groups of from 3 to 300 or more was inaugurated 
by the German ace of aces, the Baron Von Richtho- 
fen, who was credited with shooting down eighty Allied 
planes in the Great War. Before this, however, it was 
discovered that flj'ing in pairs was more safe than %- 
ing alone. With the development of the wireless tele- 
phone ftie numbers in the formation were increased 
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untfl, in October; 1918, the Americans made a raid on 
Waville with 350 machines in formations. 

These formations were called circuses, first because 
of the gaudy camouflage which covered the red baron 
and his Gennan maxihines; often they plaxjed decoys 
beneath clouds, and when an unsuspecting scout de- 
scended on tiie decoy, the circus dived on the scout. 
This was done by both sides, so that it became very 
unsafe to fly alone, or even in pairs, on the West Front. 

The flight commander's machine was usually marked 
with a trailing colored streamer, and he usually flew 
at the apex of the spear-head. The second in com- 
mand usually had his machine also specially marked, 
so that if anything happened to the leader he could take 
command. The commander often signalled by firing 
Veiy pistols. These same fonnatiorwere also used 
for bombing and recomiaissaiice. Fonnation flying 
was also very useful for strafing the enemy on the 
ground during the last f om* drives of the Germans in 
1918. Groups of six machines were used for this 
manoeuvre with great effect. Whether or not forma- 
tion flying wiU become popular in peace-times remains 
to be seen. In case of a crash of one machine the 
others could bring aid quickly, or cany the occupants to 
their original destination. 



CHAPTER XI 

AERIAL NAVIGATION 

ATH06PHEBIC CONDITIONS — ^WINDB AND THEIR WAT8 — 
CLOUD FOBHATIONS, NAMES, AND AI/TITUDES 

Just as the navigator must know the sea, so the avi- 
ator must have a knowledge of the heavens and the bar 
sic princq)Iesof aerodynamics in order to become a sue* 
cessful pilot. Although the air is volatile like the war 
ter, the aviator flies through it as a fish moves through 
water. Therefore the aerial navigator must know 
enough about the medium through which he travds 
to know what to do in an emeig^ncy. Throu^ a 
knoidedge with the fundamental princq>les of meteor- 
ology the fliers may know what to expect in the f oim 
of disturbances to the atmoq)here^ and how to meet 
those conditions. 

For aeroplane flight a calm dear day is the best 
Then eddies and storms are not encountered, although 
the air is never absolutely free from the former in scxne 
degree. Even a strong gale is not a hindrance to 
flyings as the United States aero-mail and hundreds 
of machines cm the battle-fronts have repeatedly dem- 
onstrated. Mists, fogs, and low-hanging clouds are 
the greatest iiiq)ediments to flying where the machines 
are not fitted up with wireless telephcmes or directional 
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wireless. For first flights the early morning and late 
evening afford the cahnest atmospheric conditions. 

Air, like water, seeks the level where the lowest pres- 
sure exists. It is 1,600 times lighter than water, and 
it extends to some 50 miles above the earth. One 
half of its weight is below the three-mile limit. Atmos- 
pheric pressure is variable, and the temperature of the 
air usually decreases with the altitude, so that it is 
often very cold up in the air when it is compara. 
tively cold on the ground. For that reason electrically 
heated clothing or cabins, heated from the engine, are 
used to keep the pilot and passengers warm. 

The change in the temperatm^ of the earth sets the 
air in motion, so that portions that axe heated by the 
sun's rays faster than other portions affect^ the at- 
mosphere more quickly in that locality than in others, 
for the heated air rushes up by expansion and the 
cooler air will rush into the vacated place. With the 
repetition of this the movement of the air increases. 
Thus high-pressure areas and low-pressure areas are 
formed. A glance at a United States Weather-Bureau 
map win show the location and the atmospheric pres- 
sure at various places in the United States, and the in- 
telligent reading of the same will be of infinite useful- 
ness to the aviator. The atmospheric pressure is 
measured by a barometer. It is measiu'ed by a coliunn 
of merciuy necessary to balance it. This same atmos- 
pheric pressing is used to operate the altimeter, which 
tells the aviator how high he has climbed. 

A falling barometer indicates the approach of a 
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stonn and a rising barometer fair weather. Wind 
strength is usualty indicated by miks at which the 
stonn is raging. In the esafy days of aviation the 
aviator used to wet his finger to see if the wind was 
stirring and what quarter it was from. If it was 
blowing msaxy miles an hour^ he would not vaiture 
forth. 

In starting or landing a nuushine it is always desira- 
ble to head into the wind. It is true that in forced 
landings pilots have come down with the wind^ but for 
eveiy foot they must make an allowance. 

Atmospheric pressure also has much to do with the 
flying efficiency of the wings. The heat g^erated on 
the surface of the planes used by the United States 
army in Mexico caused the dope to peal in scmie cases 
and rendered the planes unfit to %. 

Tlie flier should, however, know something about 
the kinds of winds which prevafl and the times of the 
day wbea the most violent are to be encountered. At 
the earth's surface the day winds are stronger than 
the ni^t winds, and the average vdodfy of the day 
wind is about eleven miles an hour. Because of the 
similarity of the mov^nents of the winds to those of 
water, many of the tenns i^lied to air movements 
are the same. 

When an iq)ward movement of wind rises from 
barren land or conical hills, it is called an aerial foun- 
tain. Sometimes this air rises at a vdocity of twenty- 
five feet per second. S(Hnetimes an aeroplane when 
caught in one of these fountains will rise like a cork 
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on the top of a water-spout; or the wing will be tilted 
if it is hit by this column of hot air. 

An aerial cataract is caused by descending cold air, 
and has the opposite effect on an aeroplane flying 
through the air to that of the fountain. These are 
encountered in flying over veiy broken ground. 

Aerial cascades are encountered often in fljring over 
narrow valleys or steep hills. The contoiUB of the 
land cause the air to f oUow down into the valleys sud- 
denly, thus often making it dangerous for fliers to at- 
tempt to land on rivers enclosed in steep banks^ xmless 
of course they fly up or down the river. 

With aerial torrents the same principle appUes, ex- 
cept that the area of disturbance is broader and more 
powerful. Great velocity is attained near open vaJ- 
leys, due to the cold air rushing to replace the hot air 
moving upward. A cross, choppy wind will cause 
choppy air surfaces and bad eddies, and can be dis- 
cerned on a cloudy day by rips in the surface of clouds. 

Over the crests of hills vertical eddies are encoim- 
tered. They are usually called pockets by fliers. 
Often the machine drops straight down, and the pilot 
should immediately head his machine into the current. 
Sometimes winds will be found blowing in different 
directions and passing in layers above one another. 
These have a tendency to turn the ship about, and is 
one of the reasons why the aviators prefer to get alti- 
tude before doing any stunt fl3ang. Except close to 
the ground these contrary winds are not dangerous. 
So just as a vessel is safest far from a coast in a storm, 
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so an aeroplane is safest at a reasonable altitude where 
the wind is not so bumpjr. 

Clouds and mist are two of the woist enemies of the 
aerial navigator; first because it shuts off the ob- 
server's vision of the terrain, preventing him fn»n 
knowing exactly where he is, and because it makes it 
difficult for him to locate his landing-field. Direc- 
tional wireless and the wireless telq>hone do he^ a 
great deal in giving inf onnation about the lay of the 
land beneath the clouds or mist, but of course it cannot 
visualize the ground on which the aeroplane is to land 
for the pilot to see exactly where he should set the 
wheels down. For that reason a knowledge of clouds 
is essential to piloting aircraft. 

There are many different kinds of clouds, but they 
are all formed by condension whesi an ascending vol- 
ume of moist air mingles with another mass of a differ- 
ent t^nperature, or when a mass of arising vspar con- 
denses. Vfiih a knowledge of the direction clouds 
are moving in it will reveal certain facts about the 
weather to the pilot. Clouds take almost eveiy con- 
ceivable slu^. 

A general knowledge of the movement of the clouds 
is a valuable asset to the flier, for they indicate the air- 
currents and also the condition of the atmoq)here in 
their neighborhood. Unbroken clouds indicate smooth- 
flowing air, while the more a cloud is broken the more 
bumpy the air-currents are in that neighborhood. 
From the formation of clouds then the atmoq)heric 
conditions may be realized by the pilot before he flies 
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into them. In general the following types of clouds 
indicate certain specific facts to ainnen. 

A mackerel sky, called technically Cirro-Cumulus, 
which is formed of small globular masses, or white 
flakes showing only light shadows, or at most only 
very light ones, or arranged in groups or in lines, 
usually at a height of 10,000 to 25,000 feet, denote fine 
weather, and for commercial flying afford ample op- 
portimity for smooth flying below that altitude. 

Very light, whitish wisps of clouds, fibrous in ap- 
pearance, with no shadows which appear at 30,000 
feet altitude, or more, are the highest clouds in the 
firmament, are called Cirrus or Mare's Tails, because 
they are scattered like hair over the sky. They in- 

The next clouds in altitude are the Cirro-Stratus, 
which float 29,500 feet, and look like a thin sheet of 
tangled web structm^. They are whitish, and some- 
times completely cover the heavens, giving it a milky 
appearance. This cloud is one of the most beautiful, 
and often creates moon and sun halos. It indicates 
bad weather. 

The Alto-Stratus is a thick extensive sheet of bluish 
or gray cloud, sometimes composed of a thick fibrous 
structure which is very dense and impossible to pene- 
trate with the eye. They are at an average height of 
from 10,000 to 23,000 feet, and cause a luminous crown 
or aiu'eole around the sim or moon. 

Woolpack Clouds, or Ciunulus, as they are desig- 
nated, are thick, and the upper surfaces are dome- 
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8lu4)ed, with many sharp protuberances, and with 
horizontal bases. They are low-lying and indicate 
violent disturbances of the air, and are dangerous for 
any kind of aircraft when passing above than or 
through them. 

Thimder-Clouds, or Cumulo-Nimbus, are formed in 
heavy masses rising in the forms of turrets, mountains, 
or animals. They are usua% surrounded by a screen 
or sheet of fibrous i^pearance, having its base in a 
similar formation. The highest points of these clouds 
reach an altitude of 10,000 to 26,000 feet, and they 
are as low as 4,000 feet at the base. They indicate 
lightning and terrific gusts of wind, and are veiy 
dangerous to aerial navigators. 

The whitish-gray globular masses partly shaded, 
piled up in groups and lines, and often so tfaickty packed 
that their edges appear confused, are called Alto- 
Cumulus. They are arranged in groiqps at an eleva- 
tion of from 10,000 to 23,000 feet. They do not 
look unlike the mackerel st^. The cross-lines indicate 
strong currents of air. 

Strato-Cumuhis are dark globular masses of laige 
clouds, often covering the whole heavois in the fall 
and the winter. They hang as low as 6,000 feet, and 
alwa3rs predict changing weather. 

The lowest'-hanging cloud of all is the Stratus, which 
is uniform at a height anywhere from 100 to 3,500 feet. 
It may be either drifting or stationary. It is a uni- 
form layer, and resembles a fog, but, unlike the latter, 
it does not rest on the ground. 
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The Nimbus is a thick layer of dark clouds with 
ragged edges but without shape. Rain or snow usually 
faUs from this formation. There are many rifts in 
these cloudS; and through them many higher clouds 
are seen. The Nimbus usually occupy altitudes from 
300 to 6,500 feet. 



CHAPTER Xn 
COMMEROAL FLYING 

BUSINESS POSSIBILITIES OF THE AEROPLANE — SOME 
CELEBRATED AIR RECORDS — GERKANT's INITIAL 



ADVANTAGE — A HUGE INVESTlfENT — CAUSES OF 
ACCIDENTS — ^DISCOMFORTS OVERCOME — INEXPEN- 
SIVE FLYABOUTS — THE SPORTS TYPE — ARCTIC 
FLIGHT — ^NO EAST OR WEST 

In the face of the extraordinary development of the 
aeroplane and what it has accomplished in the Great 
War, both for the Hun and the A%, it seems almost 
incredible that it was only as recent as Deconber 17, 
1903, that the Wri^t brothers made man's first suc- 
cessful sustained and steered flight in a heavier-than- 
air machine driven by a gas-engine over the sand-dunes 
of Kitty Hawk, North Carolina! Upon that historic 
occasion Wilbur Wri^t flew 852 feet in fifty-nine sec- 
onds, and his four-cylinder gas-engine could generate 
only 12 horse-power ! 

Since then an aeroplane has carried an aviator from 
Paris via Constantinq)le to Cairo, B^ypt; a bq)lane 
driven by a 300 horse-power gas-engine has chmbed to 
an altitude of 28,900 feet; another with a 450 horse- 
power engine has ascended with two men to an alti- 
tude of 30,500 feet ; still another, with a wing spread 
of 127 feet, propeD&d by four twelve-cylinder motors 
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developing 450 horse-power each, has lifted forty peo- 
ple to an altitude of 6,000 feet for an hour's cruise over 
London. Still another machine of the same type, but 
with only 100 feet of wing spread, and propelled by 
only two 400 horse-power engines, has transported 
five men and a useful load of a ton all the way from 
London to Constantinople and back to Saloniki, a 
distance of more than 2,000 miles, and has carried six 
people from London via France, Italy, Egypt, Pales- 
tine, Arabia to Delhi, India, a distance of over 6,000 
miles. A two-seater, with a pilot and mechanic, has 
flown from Turin to Naples and back, a distance of 920 
miles, without stopping! On April 25, 1919, an F-5 
U. S. Naval seaplane, carrying four aviators, flew 1,250 
miles in twenty-foiu' hours and ten minutes without 
stopping. A late report from Italy says that a huge 
tripkne measuring 150 feet, weighkg many tons, a^d 
driven by three 700 horse-power engines has taken 
seventy-eight people up for a ride at one time. A 
piano has been freighted in another aeroplane from 
London to Paris. The Alps, the Pyrenees, and the 
Taurus Mountains have been aerially transnavigated 
by aeroplane. The Sahara Desert, the Pyramids, the 
English Channel, the Mediterranean and the Adriatic 
Seas have been flown over in heavier-than-air machines. 
In the war zone the aeroplane has been put to the 
most astonishing uses. It has spied out the most hid- 
den secrets of the enemy; it has dropped spies behind 
his lines; it has photographed thousands of square miles 
of Eiu*opean and Asiatic terrain; it has directed the 
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fire of artOIeiy and the march of hundreds of thousands 
of troops; it has scattered cigarettes over advancing 
soldiers; it has dropped cans of tomatoes to thirsty 
and hungry men in isolated stretches of the desert; 
it has carried food to besi^ed camps; it has bombed 
trains, concentrations of soldiers, anmiunition-dumps 
and ammunition-factories, gas-plants, and innumerable 
other miUtary and manufacturing objectives. It has 
performed more manoeuvres in the air than the tum- 
bler pigeon. It has fought the most extraordinaiy 
battles. It has descended so low as to rake soldiers in 
the trenches, transports on the highwaj-s, trains on the 
railroads, and even oflScers in their automobiles. In- 
deed, by bombing manufacturing cities over a belt d a 
hundred miles along the Rhine it has done more to 
break down the morale of the German people than any- 
other factor. Truly this new engine d man has de- 
veloped, under the intense necessity of war, farther in 
this short space of time than any other mechanical 
de^'ice — ^not excepting the automobile — which man has 
ever invented or fostered. 

But with all the wonderful things the aeroplane 
has accomplished and with all the stupendous advance 
it has made as a carrier of man and his chattels, even 
though it does travel the shortest distance between 
any two points on this planet with the greatest q)eed, 
nevertheless, much must j-et be done to make the 
aeroplane a safe, comfortable, popular, and inexpen- 
sive means of aerial transportation. Therefore, before 
we attempt to demonstrate how this fastest engine of 
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flight can be made to do man's will as easily and com- 
fortably as the powerful steam-engine^ the mysterious 
electric dynamo^ and the subtle gasoline motor, let us 
first examine in detail what has aheady been accom- 
plished in aeroplane transportation. Then, with our 
feet firmly planted on the grovmd but with our heads 
up in the clouds so that we may see over the highest 
mountains, let us look down the corridors of the ages 
and discern through the mists of time some of the 
transportation feats which this new invention of man 
will most certainly perform. 

Prom the time of the first flight of the Wright 
brothers till the beginmng of the Great War, owing to 
the lack of commercial incentive, the development in 
aviation was similar to that of any other science that 
involved some physical dangers. It is true that M. 
Bleriot had flown across the English Channel on July 
25, 1909; that Jules Vedrines had been carried in an 
aeroplane from Paris via Vienna, Sofia, and Constanti- 
nople to Cairo, Egypt; and that Roland Garros had 
flown 500 miles across the Mediterranean Sea from 
St. Raphael, Prance, to Tunis, Africa; but these 
facts were regarded as sporting events or stunts that 
could not be regularly performed by aeroplanes with- 
out great loss of life. For that reason practically no 
commercial interest was taken in aviation, and veiy 
little military — except by Germany, which was ready 
to seize upon and develop anything that would help 
her to realize Der Tag when she woidd be conqueror of 
the world. 
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Indeed, few people outside of those connected with 
aeronautics know that one of the chief reasons why 
the Potsdam gang made the Sarajevo murders a pre- 
text for hurling the whole world into war was the firm 
belief that Germany had at that time the complete 
supremacy of the air. She had constructed a fleet 
of twoscore Zeppdins, some measuring 710 feet in 
length and being buoyed up by over 2,000,000 cubic 
feet of hydrogen gas, driven by six Maybach gas-en- 
gines, each developing 250 horse-power, and carrying 
a crew of forty-eight men and a useful load of four 
tons. 

What destruction those fleets of lighter-than-air ma- 
chines wrought upon the open villages, towns, and cities 
of England, Scotland, France, Belgium, Rumania, and 
Russia — ^not to mention the part they played in the 
naval battle of Jutland — constitutes another chapter 
in the history of German aerial preparedness and sky- 
line transportation that is told in the chapter on the 
conmiercial Zeppelin. But just as Germany seized <mi 
the submarine and developed it for polemic purposes, 
so she saw the possibilities of the aeroplane as a scout, 
fighter, and bombing subsidiary to the Zeppelin. With 
the object of developing the aeronautic branch of the 
service beyond any other coimtiy the German Govern- 
ment gave every encouragement to aviation. In 1914 
the Huns offered the sum of $55,000 to be awarded for 
the best water-cooled and air-cooled aeromotor oi 
80 to 200 horse-power. Among the points to be 
avoided in its construction was the ''use of material 
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from any other country than Germany." Under the 
auspices of the Aerial League of Gennany the Kaiser 
also put up fifty thousand marks in prizes for the best 
altitude, cross-coimtry, and non-stop records noiade by 
standardized aeroplanes taken from stock. Subsidized 
as the German aero manufactiu^rs were by their gov- 
ernment, it was not difficult for their flyers to carry off 
all the prizes at this meet, so that before the end of 
July, 1914, they had made the following new world's 
records: 

Otto linnekogel on July 9 climbed to 21,654 feet, 
breaking Roland Garros's record of 19,032; on July 14 
Heinrich Oelrich reached 26,246 feet; and Reinhold 
Boehm flew for twenty-four hours and two minutes 
without stopping his eiine ! 

Those who realize how much time, money, and en- 
ergy have been expended by this coimtry during the 
time we were in the war in getting quantity production 
of aeroplanes and aeromotors will appreciate what it 
meant to Germany in July, 1914, when she declared 
war on the world, to have all her experimentation done 
and her aeronautical factories timed up and nearly a 
thousand standardized planes equipped with stand- 
ardized Benz, Mercedes, and Maybach motors while 
England had barely 250 planes of almost as many 
different types, and France was in a similar condition 
with about 300 aeroplanes and engines ! 

With command of the land and the air Germany felt 
she could neutralize or overcome Britain's conmiand of 
the sea by overrunning France, seizing the Channel 
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porte, and by flying over the British fleet land an army 
in En gl a n d and conquer the "tight little isle." In- 
deed, for three years after the first battle of the Mame 
the fear of just such a contingency compelled England 
to keep a laige standing army at home while Germany 
with her Zeppelins and aeroplanes, even from distant 
Belgiimi; terrorized Scotland and England with almost 
daily bombing air raids. 

But as soon as the war broke out the governments 
of the world began to appreciate what could be ac- 
complished by these little toys of qx)rtsmen, and to 
realize that the side which built and equq)ped the 
largest and fastest fleet of scouts and fighters could put 
out the eyes of his opponent and win the gigantic 
struggle; for an army or a navy cannot fed its way 
forward like a worm without being destroyed! TTiis 
precipitated an enormous economic and manufactur- 
ing race to make enough aircraft and to train enough 
skilful aviators to drive the enemy from the air and 
get control of the third dimension. The fighting and 
bombing possibilities of the aeroplane were not thai 
fully appreciated; that came afterward. Consequent^ 
the two objectives first sou^t in the actual designing 
and building of the aeroplanes were manoeuvring abil- 
itv' and speed, and later bombing capacity. Inherent 
stability and sufficient factors of safety, the two chief 
considerations in peace construction of aircraft, were 
<Hily secondary or entirely neglected. 

For neariy four years this war of tools and this war 
in the air went on with fluctuating \dci8situdes for Hun 
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and Ally. First came the Gennan scouting and fighting 
Fokkers equipped with motors which owing to their 
superior horse-power made them faster and more easy 
to manoeuvre than anjrthing the Allies had until the 
famous French Baby Nieuports with 110 horse-power 
Le Rhone engines appeared in 1916 and b^an to 
equal the Boche in those two prime requisites. Then, 
owing to the number of machmes shot down or forced 
to land through engine trouble, neither side could long 
keep any secret of aeromotor construction or aero- 
plane design from an opponent. Therefore the strug- 
gle for quantity production began. In the meantime 
the huge bimotored Caudrons, Voisins, Breguets, 
Handley Pages, and Capronis began to be built in 
large numbers by the lYench, British, and Italians, 
and the Gothas by the Germans. Each year saw an 
increase in the hoL-power of the motors and in the 
size of the aeroplanes; and still, owing to the infinite 
area of the skies to manoeuvre in and the lack of laige 
aerial fleets flying as a miit, neither side could prevent 
the scouting-^hines or the bombing raided from 
spying out or bombing any objective within a flying 
radius of two hundi^milJof their aerodromes. 

With the advent of the United States into the strug- 
gle it became more and more apparent to the German 
military leaders that they must win the war before 
the tremendous manufacturing and aviator resources 
of this country could be felt on the West Front. That, 
of course, was one of the cardinal reasons for the series 
of great German drives beginning with March 21, 1918. 
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The Allies, too, now fully realized that the Great War 
would be won in the air, so they e^)ended every effort 
and resource to build aeroplanes to clear the German 
machines from the skies and to bomb Gennany from 
the air. How much these raids behind the Boche 
lines had to do with the breaking down of the morale 
of the German people and Teuton soldier cannot yet 
be properly estimated. However, to give an idea of 
the severity of this war in the air and destruction 
¥nx>ught by bombing-machines in Germany we know 
that the British Independent Air Force sent out over 
the enemy territory squadrons of five to one hundred 
aeroplanes, which dimiped daily, rain or shine, sixty 
to one hundred tons of high ^cplosives on militaiy ob- 
jectives and manufacturing plants scattered over a 
belt a hundred miles wide all along the Rhine Valley. 
These raids penetrated as far as Essen and Heidelbeig. 
They destroyed ammunition-dumps, railroad-yards, 
chemical and gas works. By blowing up railroad 
communications with the rear they virtuaDy cut the 
arteries of the German army. Moreover, by their re- 
peated excursions into Holland th^r disrupted the 
sleep, the rest, and the working capacity of the peo- 
ple in the manufacturing towns and cities in southern 
Germany. 

In the battles in the air, too, the Allies were rapidly 
becoming supreme. On October 18, 1918, the British 
air force alone destroyed sixtj^-seven Hun machines 
and brought down fifteen more out of control, losing 
only fifteen machines themselves. Thus these fliers 
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blinded the Gernian artillery, and in contact patrol 
swept the Teuton trenches, bombed their motor and 
rail transports, and dispersed concentrations of their 
troops. Indeed, the only place to escape these relent- 
less dragons of the air was actually under ground. 

Meanwhile, after much delay and many mistakes, 
American-built aeroplanes were beginning to appear 
in quantity on the West Front. Here is the record of 
what the Americans accomplished during the short 
time in which they had machines: 926 German aero- 
planes and 73 balloons were destroyed. The Amer- 
icans lost 265 aeroplanes and 38 balloons. 

Finally, in October, 1918, 350 American-built aero- 
planes in one single f oimation dropped thirty-two tons 
of high explosives on Wavrille. When the armistice 
was signed, there were actually engaged on the West 
Front 740 American aeroplanes, 744 pilots, 457 ob- 
servers, and 23 aerial gunners. Of these, 329 were 
pursuit machines, 296 observation machines, and 115 
were bombers. 

How much damage the French and Italians did to 
German aerial supremacy and manufacturing efficiency 

is difficult U> «L^ It W3. v«y eLderaWe 

and, taken in conjunction with the others, sufficient to 
convince the German miUtary leaders that the Allied 
production of aircraft was so rapid that within less 
than a year at most the Allies would sweep the Hims 
from the skies and not even Berlin would escape the 
fate the Hims had so often visited upon London, 
Paris, and Bucharest. Finally the plea issued by the 
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Gennan Government to the Allies, about a month 
before the end, to confine air raids to within a fifty- 
mile zone of the fighting-line was a (xnnplete confession 
that the Allied siq>remacy oi the air was one oi the 
most deciding factors in causing Germaiiy to sur- 
render. 

But though the primaiy uses of the aerq>lanes dur- 
ing the last four years were polemic, nevertiieless, sev- 
eral of the startling new feats d^nonstrate deai^'- 
what may be expected when the same aircraft manu- 
facturers design and construct machines for the avowed 
purpose of commercial aerial tranqx)rtation. Here 
are onlj' a few of the most startling world's records 
that sugg^ these possibilities: 

On August 29, 1917, C^tain Marquis Giulio Lau- 
reati flew in an S. I. A. from Turin to N^les and re- 
turn, a distance of 920 miles, establishing a new non- 
stcfp flight world's record, and a month later he and 
his mechanic flew from Turin to London, crossing the 
A^ at an altitude of 12,000 feet and n^ptiating a 
distance of 656 miles at an average speed oi 89 miles 
an hour. The q)eed, however, was not remarkable, 
for 100 miles an hour is the average q)eed for big ma- 
chines, and 150 miles was made by scouting-machines 
on the West Frcmt during the war. On April 19 Cap- 
tain E. F. White, U. S. A., in a DH-4, flew from Chi- 
cago to New York, 727 miles^ without stopping, in 
six houis and fift}^ minutes. 

On April 25, 1919, four naval aviators, in a sei^lane 
of the F-5 type, Serial No. 3589^ made a new wofkl's 
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record for an endurance flight when they flew, officially, 
1,250 miles in twenty hours and ten minutes. The 
record was made during a continuous flight from 11.42 
A. M. April 25 until 7.52 a. m. April 26. Throughout 
the entire afternoon and night, and often bucking a 
strong breeze over the Chesapeake Bay and the Vir- 
ginia Capes, the F-5 described a great circle, extending 
northward to the mouth of the Potomac River and 
then eastward to the Atlantic Ocean, sweeping over 
the Capes and then inland to the naval station. 

The four men in the machine ate three meals during 
the flight. 

The machine left the naval base with 850 gallons of 
gasoline. When it landed there was scarcely two gal- 
lons in its tanks. 

The F-5 is an improved type of flying-boat that the 
Navy Department intended using in patrol duty for 
war purposes. It has a wing spread of 105 feet. The 
machine was built by Curtiss, and is known as a "kite 
boat,'' equipped with twin Liberty motoi^. 

At Wright Field, near Dajrton, Ohio, on Septem- 
ber 18, 1918, Major R. W. Schroeder, of the United 
States Air Service, in an American-built aeroplane 
driven by an American-made Hispano-Suiza motor, 
climbed to a new world's altitude record of 28,900 feet, 
only 102 feet short of the highest peak of the Himalaya 
Mountains. In December, 1918, Captain Lang and 
Lieutenant Willets claimed to have ascended to 30,500 
feet in a Bristol aeroplane, but the record has not been 
homologed. On November 19, 1918, an aeroplane flew 
from Combes la Villa to Paris and return, a distance of 
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ei^ty miles^ carrying thirtj'-eight passengers. Two 
days before a Handley Page, with a wing spread of 127 
feet and a fuselage measuring sixly-five feet, propelled 
by four motors and piloted by an American, carried 
nine women and thirty-one men to a hei^t of 6,000 
feet during an hour's cruise over London, England. 
A year ago another type of this same machine, but 
with only a 100-foot wing spread and driven by onty 
two 275 horse-power motors and carrying five men, 
flew across country from London to Constantinople, 
dropped bombs on the German cruiser Goeben anchored 
there, and then flew back to Saloniki, covering a total 
distance of more than 2,000 miles and remaining in the 
air a total of thirty-one hours. TTie flight was via 
Paris, Lyons, and Marseilles — ^in order to avoid the 
Alps — and from there to Pisa, Rome, N^^les, and then 
across 250 miles of mountainous country, often at a 
height of 10,000 feet. 

Near the close of the year a huge tnphne Caproni, 
with its 150-foot wing spread, driven by three 700 
horse-power Fiat motors, developing a total of 2,100 
horse-power, has carried seventj'-eight people in trial 
flights at the factory ! 

A Model F-5 flying-boat, with a wing spread of only 
102 feet, driven by two Liberty motors, and lifting a 
50-foot boat, has carried 12,900 pounds over many 
hundreds of miles looking for German submarines, 
and another flying-boat, with 123 feet of wing spread, 
carried fifteen officers and a pilot from Washington, 
District of Columbia, to Newport News, \Tiginia. 

On November 27, 1918, a Curtiss N C 1 carried fifty 
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people for a short flight at Rockaway Beach, New York. 
It was drawn by three Liberty motors. The flying 
weight of the machine was 22,000 poxmds, and the 
machine had a wing spread of 126 feet, and the NC-3 
and NC-4, which flew from Rockaway, New York, to 
Halifax, 520 miles for the first leg of the transatlantic, 
weighed 28,000 pounds, and were driven by four Lib- 
erty motors. 

The War Department on December 23 also an- 
noimced that a squadron of foiu* army training-ma- 
chines flew from San Diego, California, to Mineola, 
Long Island, a distance of 4,000 miles, in the actual fly- 
ing time of fifty hours. 

The infamous German bimotored pusher Gothas, 
measuring 78 feet, driven by six-cylinder Mercedes 
260 horse-power engines, and carrying three men and 
five himdred poimds of explosives, flyiug by night from 
the aerodromes near Ghent, Belgium, a distance of 
nearly two himdred miles, have raided London more 
than a himdred times despite the opposition of fleets 
of British aeroplanes and seaplanes and thousands of 
antiaircraft guns. 

For some time aerial mafl has been carried from Lon- 
don to Paris in two and a half hours. Mail is also 
being transported by air route regularly between 
Washington, Philadelphia, and New York, and between 
Rome and Turin. Mail was carried through the air 
from Chicago to New York in ten hours and five min- 
utes; and Second Assistant Postmaster-General Prae- 
ger says the sky-line mail will be extended to the Pacific 
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coast, and in the year 1919 fully fifty aero maS routes 
will be in operation. 

How many aeroplanes that might be used for peace 
purposes were completed by afl the Allies and in service 
of some kind at the end of the war is problematic 
Judging by the Allied demand that Germany surren- 
der 1,700 aeroplanes, the Allied military authorities 
surely estimated that Germany must have had far 
more than that number in active ser^dce on the West 
Front. Coimting the training-machines necessary to 
teach enough a\nators to tty and the planes discarded 
as imss^e for battle flying, Germany must have had 
8,000 or more heavier-than-air machines. The British 
surely had close to 5,000 of all kinds on the different 
fronts, with possibly 10,000 used for training and 
other purposes. Indeed, Britain was making over 
4,000 a month, or 50,000 a year, when the war ended, 
according to the statement made by General Seely in 
Parliament in April, 1919. Perlu^ the French and 
Italians combined did not have so many as the Ger- 
mans because of the physical limitations on their 
manufacturing facilities. The Americans, we know, 
had nearly 2,000 on the front when the war ^ided. 
A thousand De HaviUand 4's had been delivered up 
to October 4, and more than 6,000 training-machines 
had also been constructed. We were just getting into 
a factory production of about 1,200 a month when the 
war ended. Indeed, to be/^xact, on November 11, 
1918, a total of 33,384 planes had been ordered; subse- 
quent to that date 19,628 ordered were cancelled, and 
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up to December 27, 1918, a total of 13,241 plaaes had 
been shipped from United States factories. 

With the exception of the training-machines and the 
two-seater fighters, hke the De Havilland 4's, most of 
these American machines could hardly be used for 
anything except aero mail service. The large Caproni 
and Handley Page bombers will do some passenger 
carrying. Indeed, the peace planes, unlike the war 
planes, are constructed with stability, safety, capacity 
carrying, and comfort as the chief factors. 
y At the close of the Great War, f ortimately for the 
aeronautic industry, approximately ten billion dollars 
has already been invested by European, American, 
and Asiatic coxmtries in aeronautics. Part of this has 
been expended in constructing aircraft factories, aero- 
nautic engines, aeroplanes, dirigibles, hangars; in ob- 
taining raw materials and landing-fields; in training 
aviators and mechanics, and in making aeronautic ma- 
chinery, equipment, and accessories. Thousands of 
furniture and piano factories, boat-building shops, and 
similar establishments have been manufacturing pro- 
pellers, struts, ribs, pontoons, flying-boats, and so on; 
and hundreds of automobile-makers and engine manu- 
factm^re have given over their plants, or a goodly 
portion of them, to making motors, spars, and tools. 

Varnish, linen, cotton, castor-oil, goggles, clothes, pud 
a hxmdred and one other things have also been used 
either in the direct manufacture of aircraft or in the 
equipment of the aviators or mechanics, so that there 
are to-day tens of thousands of skilled and unskilled 
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artisaiiS; aviators, mechanics, who are wondCTng how 
far the aeronautic engine, mth its remarkable devdap- 
ment from 16 horse-power, which the Wright brothers 
used, to the 700 horse-power of the Rat, will be used 
m commercial aeronautics and how far the frafl little 
Wright gKder, which has grown into a machine wei^i- 
ing six tons, can be made a profitable means of aerial 
transportation. 

Moreover, all the scientific knowledge, trained 
technic, all the enormous investments in fixed prop- 
erty, and the tens of thousands of aircraft built or 
building is being turned to commercial purposes. 
TTiey were not, and eveiything is being done to make 
the aeroplane do man's bidding as easily and as readily 
as the steamboat, electric car, steam-engine, and auto- 
mobile. 

Even though the aeroplane does travel the shortest 
route in the shortest time between any two given 
points, before a sufficient nimiber of passengers can 
be induced to travel via the aerial line to make it 
financially profitable to the tranqx)rtation company 
the public must be assured that it is reasonably safe; 
that thej' can fly in comfort; and that the price is 
reasonable. So let us first see what has been done and 
what is being done to satisfy those three requisites. 

The dangers of aeroplane flight have been grossly 
exaggerated by newspapers, which record only the 
imusual. Moreover, fljing in the war zone was done 
under the most adverse and dangerous circumstances. 
Also the machines were built for manoravring ability 
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and speed, and not for stability and safety factors. 
Furthermore; all the scouts and most of the recon- 
naissance and battle planes were driven by only one 
motor, so that if engine trouble developed they had to 
volplane to the groxmd at the mercy of the antiaircraft 
guns and the aerial fighters. Finally, they often had to 
land in shell-scarred terrain. Naturally the casualties 
were high. Indeed, the wax in the air was meant to be 
as perilous and dangerous as it could be. 

Nevertheless, in spite of these hazards it is remark- 
able how many machines, even when shot down with 
some vital part out of commission, in many cases fall- 
ing several thousand feet, have righted themselves 
before reaching the ground and made a safe landing, 
due to the precision and accuracy of construction with 
regard to lateral and longitudinal balance. And all 
in all, judging from the wonderful records already made 
by aeroplanes, even the single-motored machine is very 
reliable. 

With the bimotored plane, of course, casualties were 
not so high, for even if one motor was put out of com- 
mission the other could bring the aviators back to the 
aerodrome. Major Salonone, the Italian ace, on 
February 20, 1916, flew a himdred miles back to his 
own lines with one of the motors on his Caproni shot 
out of commission ! 

On the aviation training-fields, owing to the novices 
who were learning to fly, the natural recklessness of 
youth, and sometimes the faulty construction of planes 
— ^hastily built and often superficially inspected — ^the 
casualties were higher. Stxmting too near the ground 
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and in machines constructed primarily for strai^t 
fl}'ing so that the stresses should come from only one 
flying angle, enemy treachery, and the absolute neces- 
sity of discovering the best manoeuvres and newest 
tvpes of aeroplanes also augmented the honor roll. But 
stunting eliminated, with machines equq^ with two 
or more reliable aeronautic motors built according to 
standardized q)ecifications as to materials, methods, 
stability, and the required number of safety factors^ 
steered by tried and true pilots, flying between r^ular 
landing-fields and aerodromes and directed in the daik 
and in foggy weather from the ground by radiotele- 
phones, such as flight conmianders used in giving 
instruction to the members of the flying squadron, the 
dangers of flying can be reduced to proportions com- 
mensurate with the desire of the public to g^ from 
place to place in the quickest and safest vehicle. 

Of course, the present high landing speed of an aero- 
plane is the cause of many accidents. Thirty-five 
miles an hour, except where the head resistance is 
great, is the slowest speed now made in landing a 
heavier-than-air machine. Hie invention of a device 
or the discoveiy of a means of reducing the speed to 
ten miles an hour when touching the ground, thou^ 
still only in the realms of the probable, is by no means 
diametrically opposed to the inherit laws of the aero- 
plane. This accomplished, the danger of flying in an 
aeroplane will be reduced to infinitesimal proportions 
— at least to a d^ree no more precarious than riding 
in an automobile. 

Already the War Dq)artment has ordered ftyers to 
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map the country, and large stretches of the United 
States have already been mapped. The Wilson Aerial 
Highway, from New York to Chicago and San Fran- 
cisco, has been laid out. Aerial transportation com- 
panies have been formed to provide planes. Thou- 
sands of skilled pilots have secured jobs; many cham- 
bers of commerce have built landing-places near their 
towns and cities. Needless to say, aerial laws will be 
passed to prevent stunting with passengers and re- 
quiring machines to fly at the altitude necessary to 
glide to the nearest aerodrome in case a motor stalls. 
Already a dozen different aeronautical motors have 
been developed which will run twenty-four to one hun- 
dred hours without stopping. Recently the Caproni 
biplane at Mineola, Long Island, climbed to 14,000 feet 
with one of the three motors completely shut off all 
the way. 

On August 9 the Italian poet Gabriele d^Annunzio 
flew from Venice to Vienna via the Alps with his motor 
wide open all the way. Indeed, thousands of equally 
sensational flights have been made, in all kiads of 
weather and under the most adverse circumstances of 
a great war. Of the himdred-odd air raids on London 
by the Gothas some were conducted in broad daylight, 
when the Germans had to fly through squadrons of 
British scouts and fighters, through or over three bar- 
rages in order to get to the metropolis; and yet sel- 
dom more than one or two Him machines out of the 
thirty usually constituting the squadron were forced 
to land or were shot down. The same thing was true 
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of the Briti^ Independent Air Force in the raids thgr 
made over the German cities, citadels, factories, am- 
mimition-dumps, and other militaiy objectives, though 
thev often flew in fleets of fifty to a hmidied. 

Of the 350 machines constituting the American air 
raid on Wavrille in October, 1918, only one aerc^lane 
failed to return, thou^ twelve Hun Tn^tphirwR were 
shot down. The German %ing-tank ¥^ch shot down 
Major Lufbery, the most famous American ace, was 
driven by five engines, which were protected, as wdl 
as the fuselage, with bullet-proof steel three-eighths of 
an inch thick. Major lAifbeiy anptied his machine- 
gun against this aerial monster from dose range and 
from many angles before his gas-tank was pierced and 
his machine went down in flames. Therefore a bi- 
motored machine, flying under peace conditions, should 
be able to make its aerodrome safely nearty every time. 

There were three discomforts of air travd — the 
cold, the noise of the motor, and the lack of nxHn in 
moving about. IHectrically heated dothes eliminate 
the cold; ariophones, which shut out the noise of the 
motor but permit the passengers or aviators to con- 
verse t<^ther, are in imiversal use on aeroplanes. 
With the increa^ in the aze of the aen^lanes and the 
number of motors, the nacelles and the endosed roomy 
cabins can be constructed as they were on the famous 
Svkorskv aerobus, which was built in Rusaa before 
the war. This aeroplane carried twenty-one pec^le to 
an altitude of 7,000 feet. On this trip they had ample 
room to move about and to observe the st^ and the 
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landscape. On Thanksgiving Day, 1917, a half-dozen 
guests of an American aircraft factory had their turkey 
dinner served in a huge aeroplane above the clouds. 

The Handley Page and Fannan aerial transport 
busses now flying between London and Paris cany the 
passengers entirely housed in. 

It is true that owing to the cost of the aeroplanes 
and the aeromotors, their upkeep and the number of 
skilled men required to fly and maintain them, all 
aerial travel is expensive. The two-seater training- 
machines, equipped with one motor, cost five to seven 
thousand dollars, and the huge bimotored bombing- 
ma^^hines averaged forty to sixty thousand dollars. 
This price was due to the necessity for hurried con- 
stxuction. For everything that went into the building 
of the aeromotor and the machine itself and also for 
the labor the very highest price had to be paid. Tools, 
machinery, factories, fields, hangars, and a thousand 
other things had to be purchased, and a great body of 
skilled workmen had to be trained before aircraft could 
be turned out in quantity. 

Now all this skill and billions of money have been 
iQvested in the industry so that the plants in this coun- 
try have the capacity to manufacture nearly two hun- 
dred a day. With this nucleus to start a peace-con- 
struction programme the price of even the biggest jbbt 
chines must soon shrink to that of a high-priced auto- 
mobile or private yacht. Plenty of sporting maclunes 
with a small wing spread and a two-cylinder motor 
that will sell for five hundred dollars are now being 
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made; and since these machines can average twenty- 
two miles on a gallon of gasoline the expense of main- 
taining one of these will not be out of the means of 
hmidreds of the yomig flyers who have returned from 
fljing on the West Front. Moreover, since there will 
be no maintenance of roads, rails, live wires, and so on^ 
such as there is in the railroad and electric road indus- 
tries, the cost of aero maintenance is infiniteljr smaller, 
so that aerial travel may become cheaper than any 
other known to man. 

Fundamentally, the hydroaeroplane is the same as 
the aeroplane except that pontoons instead of wheels 
are used to land upon. The cost of these airshq)s over 
the land machines is noticeable only where boats are 
used instead of pontoons. Consequent^, their price 
above the aeroplane will depend cm the size and the 
kind of furnishings used in the boat. Owing to the 
fact that no landing-field has to be bought and main- 
tained and that the flying4x)at can ccnne down on a 
river or a lake with OHnparative ease, and also the fact 
that altitude does not have to be maintained in order 
to glide to an aerodrome or a safe landing-fidd, this 
tj-pe of aerial navigation bids fair to be fast, chei^, 
and absolutely- safe. Moreover, the size and passengier- 
canying ci^)acity of these flying-boats will be limited 
ouly by the construction of wings strong enou^ to 
maintain than in the air, for the size of the hulls and 
the number of motors can be increased indefinite^. 

Perfai^ the best indication of what we may expect 
of the a^ioplane as a commercial carrier b 
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in the present plans of the manufacturers of aircraft. 
Using the past history of the heavier-than-air machines' 
performance and their own experience and the experi- 
ence of tens of thousands of flyers imder all imaginable 
circumstances and conditions as a basis, they are build- 
ing various types of aircraft. More than a score of 
American and British firms have abeady built and 
are putting upon the market large numbers of sports 
models. These machines are single and double seaters 
after the type of the famous Baby Nieuports, Spads, 
and British Sopwith Pups. They have a wing spread 
of anywhere from seventeen to thirty feet. The fusel- 
age measures between ten and twenty feet. Some are 
^pp«l with o«e small motor gene Jtmg hom twenty 
horse-power up to ninety horse-power. Most of these 
motors are upright, like the ones used on motorcycles, 
and range from two to four cylinders. The whole ma- 
chine wili not weigh more than five hundred pounds 
and these models are able to fly at eighty to one hundred 
miles an hom- and make an average of twenty miles or 
more on a gallon of gas. The price of these will depend 
on the demand, but most manufacturers believe they 
will sell for five himdred to a thousand dollars. These 
machines are so small that they can be landed on any 
road or field. Besides, the small amount of space they 
occupy will make it possible to house them inexpen- 
sively, and they can be used for any kind of cross- 
country flying or sporting purposes. 

The second type of the sports model has a wing 
spread of twenty-six to thirty-eight feet. These wings 
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can be folded back so that the aeroplane can be housed 
in a hangar ten by thirty feet with ample room for the 
owner to work indoors on the machine. The fuselage 
is proportionately larger than that on the smaller mar 
chine. This aert^lane is equipped with a four-cylinder 
upright motor or an air-cooled rotaiy motor oi the 
Gnome style with nine or eleven cylinders, generating 
up to ninety horse^wer. Some also have two small 
twenty horse^wer engines geared to the one propeller 
so they can be throttled down, or in case one stalls the 
other can take the flyers to thar aerodrome without 
being forced to land. Some models have two motors 
on the smaller machines. Hiese aircraft will sell for 
about the price of a medium-cost automobile. 

The two^assenger models are similar in design to 
the army training-machines. Thqr have more power- 
ful upright and V-type fom- or eight cylinder motors 
and generate two to three himdred horse-power. The 
fuselage is built so that the pilot sits in front oi or 
beside the passenger. The control is dual. The mar 
chines are mostly tractors, but in a few cases the nacelle 
is built in front of the plane like a bomber, and the 
propeller and engine are behind. These pusher types 
ob\iate all the blind angles and afford an excellent un- 
obstructed range of vision. They are especially good 
for hxmters, who desire no obstruction in gunning for 
birds. In case of a crash, however, there is the added 
danger of ha\4ng the motor crush the passengers un- 
derneath. The Canadian Government has sold over 
ten thousand of their training-machines to an Amer- 
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ican company, which is resellrag them at a low price to 
men who wii to own an a^ropLe. 

The aero-mail type is about the same as the two- 
passenger model in wing spread and fuselage, but the 
motor is a twelve-cylinder V type and generates any- 
where from 250 to 450 horse-power. Cost is not so 
much a consideration here as carrying capacity. Most 
of the two-seated fighting-machines built for war pur- 
poses can be adapted by the Post-Office Department 
for this purpose; and plans are afoot to extend the 
service all over the United States. 

The big bombing bus type is designed for carrying 
great nmnbers of people from one aerodrome to an- 
other. These machines are biplanes and triplanes with 
a wing spread of anywhere from 48 to 150 feet. They 
are driven by V-type, twelve-cylinder engines gener- 
ating 400 to 700 horse-power. They have one or two 
fuselages in the centre but the nacelles are usually for- 
ward of the wings, so that nothing obstructs the ^on 
of the passengers. These machines will be sold to 
transportation companies, which will make a business 
of carrying people from aerodrome to aerodrome. They 
are so large and are equipped with so many motors 
that they are not intended to be landed anywhere 
except on properly prescribed flying-fields. Several 
tran^ortation companies are already organized for 
that purpose^ 

All the above types of aircraft are so designed that 
pontoons or flying-boats can be substituted for wheels 
and landing-gear^ and so that most aircraft manufac- 
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tuieis can make botlL Of course, in most cases the 
boats and the motors are made by different manufiao- 
turers. Several oHnpanies, however, ccHistnict aen>- 
planes complete with motors. 

Naturally no manufacturing industry can enst 
without a pot^itial maiket. Aircraft manufacturefs 
are sure the majority of the twenty thousand flyers and 
hundred thousand aero mechanics \ii4u> have learned 
their trade in the Great War will want to Gy either 
machines of their own or oi somebocfy' else or of 
some transaerial company. The aeronautical engineers 
have, therefore, designed the sports type for the young 
fellows who wish to race in the air, travel from country 
town to countr}^ town, from lake to river, or to conmiute 
from country to dty. Since these machines By faster 
than the fastest bird or the fleetest animal, Ihey wifl 
afford great sport for gunners. Indeed, the machines 
have alreadv been used with such disastrous effects 
upon the bird that many hunters say it is not good 
qx)rtsmandiip to hunt from them. In that case, per- 
haps, the farmers will hire the daring young aviators 
to himt down the crows and ha^H^ with these dragons 
of the air. 

Be that as it may, this qx>rts type is a great con- 
venience for a person nidio works in a city located on a 
large lake or on a river and who wishes to live far in 
the country. Indeed, he may live a hundred miles up 
or down that body of water and in leas than an hour 
he can fly to or from his work. If it is cdd he can put 
on his electrical^ heated clothing and keq> as warm 
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as in a limousine. If he has engine trouble he can land 
anywhere and fix his machine and then fly on. Since 
air resistance is much less than road resistance he can 
traverse the distance much cheaper than in an inex- 
pensive automobile. If there is no body of water near 
his place of business he can land his cross-country 
flier in the park or flying-field just as easily as on the 
water. This same machine will lend itself to all kinds 
of pleasure flying, and no other sport gives so much 
exhilaration, scenic view, and adventuresome excite- 
ment as the aeroplane; and the price will be within the 
means of many yoimg men. 

The two-passenger models are being sold to persons 
of means who have flown or wish to fly and take up 
friends. After a few years the manufacturers expect 
there will be a considerable body of these enthusiasts. 
The greatest sale of these machines, however, will be 
to the government for the aero mail service. At first 
two machines wiU be necessary for every flier in 
that service, and one in every^drome f or eveiy one 
in the air, so with fifty established routes we shall 
require several hundred machines. Moreover, the 
manufacturers expect that these machines fitted with 
either a fuselage or a boat will be employed very ex- 
tensively by mining companies for carrying precious 
metals in South America and Alaska. At the present 
time llamas are used to carry copper down from the 
Andes. They are so slow and have to descend to the 
smelters by such devious routes that valuable time is 
lost in the transportation. By loading the ore into the 
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hold of a %iDg-boat, which can land an the lakes and 
ponds in case of engine trouble, the time win be so 
materially diminished as to reduce the cost of the 
metal very considerably. Besuks, flying in a straii^ 
line as the bird flies, at a speed of not less than a hun- 
dred miles an hour, will expei£ie the work of the en- 
gineer and the surveyor over the jungles and unei- 
plored and inaccessiUe portions of South America and 
Africa, as well as in other distant countries. 

The conditions in Alaska are analogous, though the 
climate is different. Dogs and sleds are now used, and 
they, too, have to travel roundabout routes from mine 
to to¥nL Of course, an aeroplane fitted with skids or 
nmners can be landed on snow or ice as easily as on 
land. It now takes two dsys to sled g^ down from 
one mine in the Yukon to Nome, which could be 
brou^t out in three hours by aeroplanes %ing over 
the tops of the mountains. 

At the time this goes to press Captain Robert Bart- 
lett is so convinced of the feasibility of %ing in the 
arctic regions that he plans to try to fly across the 
north pole in an aeroplane. During the sunmier 
months there are plenty of (^)en q>aces on which sea- 
planes can land in the arctic regicHis, and %ing at 100 
miles an hour, it would not take many hours to cross 
the ice4xnmd r^<Hi of the pole itself. 

Already on the plains of the West and Southwest 
this type of aeroplane has been found to be more ser- 
viceable than the horse in discovering the ^diereabouts 
of lost cattle or sheep, because of the lang^ of vision it 
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gives to the shepherd or cowboy and because of its 
speed and the short distance it covers in reaching its 
objective. 

The big bombing bus lype is being built primarily 
for companies or clubs intending to carry passengers 
from city to city or for cruises from the club-houses. 

General Menoher, director of military aeronautics, 
has annoxmced that the army will co-operate with the 
aero mail department in developing municipal aero- 
dromes in thirty-two different cities in the United 
States, extending from coast to coast and from Canada 
to Mexico. 

Meantime the aircraft manufacturers are contem- 
plating establishing a line of huge flying-boats between 
New York and Boston, carrying fifty people each way. 
The distance of two hundred miles coxild be covered 
in two hours, or less than half the time taken by train. 
Only four machines will be used at the beginning, one 
leaving Boston early in the moming> and the other 
early in the afternoon. Two will leave New York at 
the same time. Four more will be kept in reserve, and 
as the traffic increases more will be added. The total 
investment will not require a million dollars, and the 
aero mail between the two cities has already set the 
pace for this passenger line. 

The manufacturers also expect that every life-saving 
station along the entire coast of the United States and 
its possessions will be equipped with at least one sea- 
Vlme with which to cany out a life-line to a ship 
wrecked on the beach or to rescue any one in distress 
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within a hundred miles of the station, because these 
flying-boats can be launched in any kind of weather 
and can travd faster than anything that moves on 
the water. 

The keenest aeronautic interest at the present time 
is centred in the aerial croesing of the Atlantic Ocean 
between America and Europe. Two possiUe routes 
are proposed for the fli^t. Both start from St. Jc^'s, 
Newfoundland, but one stretches from there to Irdand 
and the other via the Azores to PortugaL The north- 
era route is 1^860 miles from land to land, and the 
other 1,195 miles to the Flores, which is the ne^nest 
one of the Azores. From there to Fcmta Delgada to 
Lisbon is 850 more. The southern route is preferaUe 
because the first leg is shortest from land to land. Abo^ 
less f (^ prevails in the south in all seasons of the year. 
Captain Laureati has already flown in a smg^e-motcHed 
machine 920 miles without landing. The United 
States Naval F-5 flaring-boat has flown 1,250 miles. 
Undoubtedly a flying-boat, equqyped with four or 
more motors, could cany enou^ gasoline to cover the 
1,200 miles on the Atlantic without stc^yping. Indeed, 
oniy half the number of mot(»8 need be running at 
cHie time if necessaiy, and since the laigie bimotored 
machines make a himdred miles an hour the fli^t 
could be negotiated within the twelve hours of day- 
fight m the summer-time. 

Just before the war broke out Mr. CSenn CurtisBy 
the inventor of the %ing-boat, was building for Bfr. 
Rodman Wanamaker the seaplane America with wfaidi 
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Captain Porte was to try to fly across the Atlantic. 
The beginnings of hostilities tenninated the project. 
The America^ however, did cross the Atlantic, but in 
the hold of another boat, and it performed very good 
service in British waters chasing Hun submaZs 

During the four years that have elapsed since the 
breaking out of the Great War the construction of aero- 
nautic motors, aeroplanes, and the science of avia- 
tion have advanced at least a quarter of a centuiy, 
so that if the proposition was feasible before the war 
it ought certainly to be very practicable to-day, as 
many authorities have testified. The Daily Mail 
prize of $50,000 is still beckoning to the adventur- 
ous spirit. Tae Martinsyde two-seater land-machine 
and the two-seater Sopwith have already established 
themselves at St. John's, Newfoimdland, to begin the 
flight to Ireland. The United States Navy NC-1, 
NC-3, and NC-4 have flown from Rockaway by the 
southern route to the Azores. Once the first flight is 
negotiated, the aircraft manufacturers are convinced 
there will be a greater demand for flying seaplanes 
than for ocean liners, for they feel sure that most of 
the people going to and coming from Europe would 
prefer to travel in that way, and in less than half the 
time now taken by the fastest ocean greyhoimds. 

In conclusion, then, it may be safely laid down as 
an axiom that the conveyance which reduces man's 
time in travelling from one place on this globe to an- 
other will sooner or later be adopted by him. No mat- 
ter what the discomforts or the dangers or the expense 
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may be in the begjaming, he will eventiudly find a way 
to change the imxmvenience into the greatest hDmnes, 
the expense will be reduced to within the means of aD, 
and the dangers will be diminished to infinitesanal 
proportions. It was so in the beginning, it is so now, 
and it wiD be so till the end ol recorded time. It was 
so with the recalcitrant camd, the piH^ierous def^iant, 
the wild horse. It was thns that man transfonned the 
floating log,, wiiich he pTopdkd with his feet, into a 
floating palace, driven thousands of miles across the 
greatest ol oceans. Likewise he metamoiphosai the 
pony stati<Hianr steam^ngine into a demon that is 
more powerful than a thousand horses, and that rashes 
him across the broad ^)aces of the earth faster than 
the fastest deer. 

Indeed, with the aeroplane, man has alreadjr done 
what was considered for countless ages as the acme 
of the impo^ible — he has learned to ftjr; and in the 
short ^ace of a decade and a half he has flown faster, 
farther, and he has performed more convolutions than 
the noblest birds of prey — yes, it may safdy be said 
that he has made the once marvdlous imaginary fli^t 
of the magic carpet of the Arabian Nights — when 
compared with the aerial exploits of the fliers in the 
Great War— fade into the most diminutive msignif- 
icanee and the tamest fiction. 

Before long then we may reasonably e3q)ect that all 
the capitals of the world will be connected by air lines. 
Already regular landing-places have been established 
from London via Faris^ Rome, and Constantinmle to 
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Bagdad and Cairo. Peking and Tokio will next be 
added. The flight from London to New York will also 
soon be an accomplished fact. Then all the capitals of 
Central and South America will be joined up. The 
distance from South America to Africa is about the 
same as that between America and Europe. By reduc- 
ing the time of travel between all those places to hours 
the aeroplane will make moimtains dwindle into antr 
hills, rivers to creeks^ lakes to mud-holes, and oceans 
and seas to ponds. The globe will be aerially circum- 
navigated. Tokio and Peking will be as accessible to 
New York as London now is, and vice versa. Then 
there will be no east or west and with the new aerial 
age wiU come a new internationalism founded on speedy 
intercommunication and good-will toward all man- 
kind. 
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Almost daily during the winta- of 1918-1919 rqx)rt8 
were coming out of EXirope to the effect that Zq)peIiDS 
were being converted into aerial merchantmoi to fly 
r^ulariy between New York and Hambuig. 

Because these gigantic li^ter-than-air machines, 
measuring more than 700 feet in length, 70 feet in 
diameter, buoyed up by more than 2,000,000 coImc 
feet of hydrogen gas, and drivoi by six Maybacb- 
Mercedes engines, generating a total of 1,400 horse- 
power, had carried, in all kinds of weather and undar 
adverse circumstances of war, a crew of foity-ei^t 
^ men and a useful load of four tons fnxn Germany aver 
the Briti^ fleet and the North Sea and the anti- 
aircraft guns and by hostile fleets of AlUed aax^lanes, 
and had successful^- raided England and Scotland 
more than a score of times, returning safely to tfadr 
home porta, often having flown a total distance of ap- 
proximately 800 miles — the eyes of the a»(Hiautical 
world, like seaich-li^ts in the ni^t, were 
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the heavens over the Atlantic seaboard to discover 
whether these leviathans of the air or the little dragon- 
flies of aeroplanes were to be the first to appear in the 
firmament; aerially transnavigating the 1^195 miles of 
water that separates the Old World from the New. 

Indeed; ever since man has learned to fly he has 
become such an exalted creature that he has ceased 
to regard any mechanical feat as impossible. This is, 
in a measure at least; pardonable when we stop to 
consider that ever since man got up off his hands and 
learned to walk upright he has longed to be able to fly 
as a bird throu^ the heavens in any direction he 
chose; without let or hindrance; boimdary or border. 
Though he expended every effort to accomplish this 
feat; and often lost his life in the attempt; for coimt- 
less ages the privilege to soar aloft was denied him. 

In point of time it waS; as we have seeu; September, 
1783; before the Montgolfier brothers succeeded in 
sending up even a paper bag inflated with hot air, 
and it was November of the same year before two 
Frenchmen; the Marquis d'Arlandes and PilAtre de 
Roziers, made the world's first trip in any kind of aerial 
vehicle — ^namely, a free balloon. 

But these and most of the attempts to navigate the 
air in the next century were unsuccessful; primarily 
due to the lack of power adaptable to propelling a gas- 
bag through the air. In 1862 Henri Gifford; another 
Frenchman; made the first successful directed flight 
in a dirigible 143 feet long and 39 feet in diameter. 
It was inflated with hydrogen and driven by a three- 
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horse-power steam-engine, an eleven^oot screw pro- 
pdler, and it made six miles an hour rdatire to the 
wind. Owing to the fuel, fire, and wei^t problems the 
steam-engme was then inq)ractical as a means of pro- 
pulsion for lig^ter-than-air machines. 

In 1884 Captain Charies Renard wait a sbcp far- 
ther in the ri^t direction by installing a 20(>pound 
electric motor, generating nine horse-power. The bat- 
tery, composed of chlorochromic salts, ddivered one 
shaft horse-power for each e^ty-ei^t pounds of 
wei^t, but in ^ite of such a handicap he flew over 
Paris at fourteen and a half miles an hour. Neverthe- 
less, the electric motor was also impractical, even for a 
rigid dirigible. As a matter of fact, every ga&-bag was 
at the mercy of the winds, and could not steer a direct 
course, until the gasoline motor was invented and de- 
veloped to generate more than a dozen horse-power. 

The first man to build a rigid dirigible with an 
aluminum framework and drive it with a gasoline 
motor was an Austrian named Schwartz, but the first 
man to build, equq), and perform the necessaiy evolu- 
tions with a rigid dirigible was Santos-Dumont, the 
famous Brazilian. He accomplished this feat in Sq>- 
tember, 1898, when he set out from the Zoological 
Gardens at Paris and in the face of a gentle wind 
steered his airshq) in nearly eveiy point of the com- 
pass. In 1901 he circumnavigated the Eiffd Tower, 
thus demonstrating the feasibility of the lig^ter-than- 
air ship as a practical means of locomotion through the 
air. 
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The world's first successful flight in a man-carrying 
heavier-than-air machine, made by the Wright broth- 
ers two years later at Kitty Hawk, North Carolina, 
only went further to confirm man's belief that the con- 
quest of the air and the age of aerial navigation were at 
hand. 

Since then in a heavier-than-au- ma^^hine man has 
climbed to 30,500 feet and has flown 920 miles without 
stopping. In a free balloon man has drifted 1,503 
miles through the air — ^from Paris to Eharkoff , Russia 
— and to an altitude of over 38,000 feet. In a rigid 
dirigible the Germans have transported machinery for 
mA munitions .D tha wa^Zn Au*i.Hui«y 
over Bulgaria — while that coimtry was still neutral — 
to Constantinople, a distance of 500 miles; within a 
radius of 350 miles of Germany, despite all militaiy 
and naval opposition on land and sea, the Htms have 
flown with tons of high explosives and dropped them 
on London, Paris, and Bucharest. In the last days of 
the war a super-Zeppelin flew from Jamboli, in Bul- 
garia, to Khartimi, in Egypt, and back, a distance of 
more than 6,000 miles each way, carrying a crew of 
twenty-two men and twenty-five tons of medicine and 
munitions. It was intended to transport the supplies 
to General Lettow-Vorbeck in German East Africa, 
but a wireless received when the Zeppelin was over 
Khartum notified its commander to return, for Lettow- 
Vorbeck had been captured. 

On March 22, 1919, the British Government officially 
annoimced that the US-11, a non-rigid type of dirigi- 
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bk, had flown 1,2S5 miles over the North Sea without 
stepping, the actual flying time being f (Miy and a half 
hours. The voyage took the form of a circuit, em- 
bracing the coast of Denmark, Schleswig-Hoktein. 
Heligoland, North Germany, and Hdland. 

The flip was characterized by extreme^ unfavor- 
able weather, and therefore is r^arded as ranking as 
perfai^ the most notable fli^t of the kind ever under- 
taken. The airshq) started frc»n the Fbih of Forth, 
laying a straight course toward Denmark. Hiere was 
a northwest wind of fifteen to twenty miles an hour, 
and the night was dark, but the airshq> was aoify a 
mile frtxn her coinse when ^ passed the Dogger 
Bank Li^thouse. After passing the lighthouse the 
velocity (d the wind increased, and calcium flares were 
dropped into Hie sea frequently to determine Hie loca- 
tion. 

The air8hq>'s troubles began on the return journey. 
The wind became strcHig^ and more tempestuous. 
At midnight one engine became useless and Hie shq> 
was forced a considerable distance to leeward. 

The captiun contemplated landing in France, but 
finally decided to hold on in Hie hc^ that the wind 
would abate. The wind abating scHuevdiat, a ''land 
fall'' was made at North ForeL At this time the gaso- 
line supply was running kiw. 

In two radical^ different types of 



man has in the last decade aeria% transnavigated 
great natural and geographic barriers in the form of 
the Alps, the Pyrenees, and the Taurus Mountains, 
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and the Norths the Baltic, the Adriatic, and the 
Mediterranean Seas. He has made these flights in all 
kinds of winds, weather, and atmospheric and polemic 
conditions. 

At last he has ascended higher than the lark and 
flown faster than the eagle and farther than the 
mightiest bird of prey. Small wonder then that he 
should consider the flight across the Atlantic by either 
the aeroplane or the Zeppelin as nothing but a ques- 
tion of time. 

As a matter of fact, man does not doubt that even- 
tually not only the Atlantic, the Pacific, and the Seven 
Seas, but even the globe itself will be aerially tran&- 
navigated. His only concern is how soon these feats 
will be accomplished facts. 

Several preparations — ^but only one real attempt — 
to fly across the Atlantic had been made up to Janu- 
ary, 1919. The first effort to cross the ocean from 
America to Europe by air was made by Walter Well- 
man and a crew of five men in the dirigible America 
on October 15, 1910. The airship measured 228 feet 
in length and 52 feet in diameter, with a lifting capac- 
ity of twelve tons. The envelope carrying the gas 
weighed approximately two tons. Attached to the 
bag was a car 156 feet long. The nine thousand poimds 
of gasoline necessary for the trip were stored under 
the floor of the car. The America carried three eighty 
horse-power gasoline engines, one of which was a 
donkey, the two others being used to drive the pro- 
pellers. Beneath the car hung a 27-foot lifeboat that 



THE COMMERCIAL ZEPPELIN 209 

was to be used in case they had to abandon the airship. 
A 330-foot equilibrator, consisting of a long steel cable 
on which were strung thirty spool-like steel tanks each 
carrying 75 poimds of gasoline, and forty wooden 
blocks; trailed from the cabin. The blocks were about 
twentj' inches long. 

The object of the equilibrator was to diminate bal- 
last. It was intended that the balloon should sail 
along at a height of about two himdred feet; if it settled 
close to the water the wooden blocks and the tanks 
would float on the water and reUeve it of some of its 
weight. The America was also equipped ¥rith sextants, 
compasses, and other instruments for locating its 
position, the same as an ocean-liner. 

Besides Walter Wellman, the explorer and writer, 
were Mehin Vaniman, chief engineer; F. Murray 
Vaniman, na\'igator of airships; J. K. Irwin, wireless 
operator; Albert L. Loud and John Aubert, assistant 
engineers. 

They left Atlantic City in a dead cahn and were 
towed out to sea by a motor-boat. Three days later, 
on October 18, after many vicissitudes the engines 
broke down and the huge gas-bag was at the mercy of 
the winds. Wellman and his crew were picked up by 
the steamer Trent 375 miles east of Cape Hatteras. 
The dirigible had been carried out of its course because 
of insuflSeient power to navigate against the winds and 
had to be abandoned, a total loss. 

A vear later, financed bv the Chamber of Conmierce 
of Akron, Ohio, and one of the large rubber companies. 
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a balloon called the Akron, 268 feet long and 47 feet in 
diameter, with a gas capacity of 350,000 cubic feet, 
was built to be flown across the Atlantic by Melvin 
Vaniman. It had two 105 horse-power engines. 

Unfortunately, on July 2, 1912, while making a trial 
flight over Absecon Inlet, near Atlantic City, the bal- 
loon took fire and exploded, killing Melvin Vaniman 
and the four members of his crew. This disaster put 
an end to bmlding dirigibles in this country for trans- 
atlantic flight. 

The preparation for another attempt to cross the 
Atlantic was made by Glenn H. Curtiss through the 
generosity of Rodman Wanainaker, who financed the 
building of the fljdng-boat America. Owing to the 
breaking out of the war this project was abandoned. 

Neither of these two American-built lighter-than-air 
ships could be compared in size, engine power, lifting 
capacity, or flying radius with the dirigibles con- 
structed by the German Government and people im- 
der the direction of Count Ferdinand von Zeppelin. 
Indeed, his first airship, constructed in 1900, measured 
410 feet and contained 400,000 cubic feet of hydrogen, 
whereas the super-Zeppelins were many times laiger 
than either Wellman's or Vaniman's airship. 

A description of the giant dirigible brought down in 
the summer of 1916 in Essex, England, will give an 
exceUent idea of the gigantic proportions, the buoy- 
ancy, the engine powSf and the accommodations of 
thei leviath^ of the ir. 

The airship measured 650 feet to 680 feet in length 
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and 72 feet in diameter. The vessel was of cigar- 
shaped stream-line form, ¥rith a blmit rounded noes 
and a tail that tapered off to a shaip point. Theframe- 
woik was made of longitudinal latticework giiden, 
connected together at intervals by circumfeiential lat- 
ticework tires, all made of aluminum alloy resembling 
duraluminimi. The whole was braced imd stiffened 
by a s>'5tem of wires. The wei^t of the framewoik 
was about nine tons, or barely a fifth of the total of 
fifty tons attributed to the airship complete with en- 
gines, fuel, guns, and crew. There were twenty-four 
balloonets arranged ¥rithin the framewoik, imd the 
hydrogen capacity was 2,000,000 cubic feet. 

A cat walk — an arched passage with a footway nine 
inches wide — running along the ked enabled the ciew, 
which consisted of tw^ity-two men, to move about 
the ship and get from one gondola to another. The 
gondolas, made of aluminum alloy, were four in num- 
ber: one was placed forward on the centre line; two 
were amidships, one on each side, and the fourth was 
aft, again on the centre line. 

The vessel was propeDed at 60 miles an hour in still 
air — by means of six Maybach-Mercedes gasoline 
engines of 240 horse-power each, or 1,440 horse-powar 
in all. Each had six vertical cylinders with overhead 
valves and water cooling, and weired about a thou- 
sand pounds. They were connected each to a propdler 
shaft and also to a dvnamo used either in limiting or 
for furnishing power to the wirdeas installatian. One 
of these engines with its propeller was placed at tiie 
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back of the laxge forward gondola; two were in the 
amidships gondolas, and three were in the after gon- 
dola. In the last case one of the propellers was in the 
centre line of the ship, and the shafts of the two others 
were stayed out, one on either side. The gasoline-tanks 
had a capacity of two thousand gallons, and the pro- 
peUer shafts were carried in ball bearings. 

Forward of the engine-room of the front gondola, 
but separated from it by a small air space, was first 
the wireless-operator^s cabin and then the commander's 
room. The latter was the navigating platform, and in 
it were concentrated the controls of the elevators and 
rudder at the stem, the arrangement for equalizing 
the levels in the gasoline and water tanks, the engine- 
room telegraphs, and the switchboards of electrical 
gear for releasing the bombs. Nine machine-guns 
were carried. Two of these, of half-inch bore, were 
moimted on the top of the vessel, and six of small 
caliber were placed in the gondolas — ^two in the for- 
ward, one each in the amidships ones, and two in the 
aft one. The ninth was carried in the tail. 

The separate gas-bags were a decided advantage over 
the free balloon and earlier airships, which carried all 
the gas in one compartment; for if the latter sprung a 
leak for any reason it had to descend, whereas the Zep- 
pelin could keep afloat with several of the separate 
compartments ia a complete state of collapse. 

Since the Zeppelin, like aUairships, is buoyed up by 
hydrogen gas — ^which weigS one and one-tenth pounds 
per two himdred cubic feet as compared with sixteen 
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poundb which the same amount of air we^is — the 
dirigible is sent up by the simple expedient of increa^ 
ing the volume of gas in the envd<^)e5 until the ves- 
sel rises. This was dcMie bjr rdeaang the gas for stor- 
age-tanks into the gas-bags. In order to head the nose 
iqp, air was kept in certain of the rear bags, thus mak- 
ing the tail heavier than the forward part, whidi 
naturalhr rose first. Steering was done by means oi 
rudder or the engines, or both, and the airshq) was 
kept on an even ked by use of lateral planes. The air- 
ship could be brought down by forcing the gas out of 
the bags into the gas-tanks, thus decreaang the vdume, 
and by increasing the air in the various conqnrt- 
mentSw 

This airship had a %ing radius ci 800 milesi, oould 
climb to 12,000 feet, could carry a useful load ci 30 
tons, and could ronain in the air for 50 hours. 

Because so many Zeppdins were loA to Gennaigr 
and because so much time imd money were necessaiy 
to construct the aiormous airslups, mai^ pec^le have 
jumped to the conclusion that the rigid dirigible was 
an absolute f ailme even as an offensive war wes^xm. 
Yet de^ite its bulk and the fact that it could not fly 
faster than seventy miles an hour, and thou^ more 
than a himdred Zeppelins raided England at scHne 
time or another during the war, onh- two were shot 
down by aeroplanes and only a few by antiaircraft 
guns. Most of them were destroyed because they 
ran out of fuel and consequently became unmanage- 
able and were blown out of their course and forced to 
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land or had to descend so low that they came within 
easy range of aircraft guns of the land batteries or the 
naval guns. 

This record is truly suiprising when we stop to con- 
sider that the Zeppelin had to navigate entirely by 
compass and mostly at night over hundreds of miles of 
hostile sea and land, opposed by the guns of a huge 
AUied fleet and thoi^saSds of Jtiaircr^t guns, wil 
out Ughts or landmarks to aid them and often with 
untrained and inexperienced pilots to guide them! 
No wonder that some of these airships met disaster — 
like the L-49, which had to land in France; or the Lr20, 
which was forced to land on the Norwegian coast near 
Stavanger; or others, which came down so low over 
the North Sea that they became easy targets for the 
British torpedo-boat guns. 

But this is judging the Zeppelins purely as offensive 
weapons of war. Even as such they forced the British 
Empire to maintain a large standing aimy and a huge 
armament of guns and aeroplanes in England by 
threatening to land a mammoth army of invasion there 
from Belgium. What they did to spread terror in 
Belgium and to keep the German army informed by 
wireless of the conditions behind the British and 
French and Belgian lines in the first advance to the 
Mame is a matter of history. Also what they per- 
formed in disorgamzing theses and in disconcert- 
ing the people of Antwerp and Bucharest, not to men- 
tion many Russian cities and Paris itself, during the 
Hun advance against those cities, is almost too horn- 
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ble to relate. Over the Runumian capital aloDe thej 
descended so low — because there were no aatiairciaft 
guns to defend the city — that they scarcdr flew dear of 
the buildiDgs as they ramed down hundreds ol tons oi 
high e:q)loaves on the {listened inhabitants, and 
even bcHnbed a part of the nnperiaJ palace, where the 
Queen was nursmg the Crown Prince. 

This unlawful use of these giant aircraft does not 
detract frcHn what they demonstrated could be done 
in the way of aerial navigation and tranqx>rtaticm un- 
der the frightful c^>po6ition ci war, imd it is (Hily an 
augury of what wiQ be acconq)lished when the same 
vessels of the air wiQ be put to carrying man up and 
down the aerial hi^ways of the heavens, which know 
no barriers, obstructi(»is, or hostile cq^XKition. 

Their greatest service to the Germans was as aerial 
scouts rather than as ethereal battkslups or cniiseis; 
and if these rigid dirigibles had performed no other 
feats for the Huns, frcHu the Teutonk point ci view at 
least , their work in planning and dnecting eveiy move 
of the German hi^i-seas fleet in the great naval bat- 
tle off Jutland an^ly repaid Germany for the time 
and money imd effort e?[pcroled in building ^boee air 
cruisers. 

On May 30 in the first stagp ci that battle it wiD be 
recalled that Admiral Sir David Beatty was cmisiiig 
with his scout fleet looking for the Gennans seven! 
hundred miles east of the British grand fleet, wfaidi 
was under Admiral Sir John Jdlicoe, somewhere off the 
Orkney Islands. Flying oat under the protecticMi of a 
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fog-bank that was moving down over the North Sea a 
German naval Zeppelin discovered the isolated posi- 
tion of Admiral Beatty's scout fleet and sent a wireless 
message to the German high-seas fleet, which came 
out under Admiral Von Scheer with the sole object of 
cutting off and destroying Admiral Beatty^s fleet 
before it could unite with the British grand fleet. 
Undoubtedly, had it not been for a seaplane laimched 
from the mother ship Engadine and flown by Flight 
Lieutenant Frederick J. Rutland, who discovered the 
entire German navy coming out, the British scout 
fleet might have been cut off and completely destroyed 
before Admiral Jellicoe could come to the rescue. 

In the meantime another Zeppelin was hovering 
over the British grand fleet far to the north and was 
keeping the German Admiral Von, Scheer fully in- 
formed by wireless of every ship in the squadron. It 
was this Zeppelin which finally warned the German 
admiral to return to the protection of secure fortresses 
and defenses of the great German naval base of Helgo- 
land. By thus saving the Him fleet from annihilation 
in this naval encoimter it was possible for the Ger- 
mans to hold a complete, continuous, and dangerous 
threat that their navy might again come out to at- 
tack England or France and cut off English troops from 
the Continent. This possibility alone compelled the 
Allies to maintain, until the close of the war, an enor- 
mous fleet at all times in the North Sea. 

There is no gainsaying that in time of war the aero- 
plane has many advantages over the Zeppelin. The 
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heavier-duui-aiir nmrhinp can be piodooed in quantity 
mudi mcfie leadih' than the I^ter-than-air czafL 
Exact figures on the cost of ZeppeSos are not avail- 
able. W. Lu 3^Iar^, in the Biitkh pnMifartion Aero- 
naiUia. gives half a million doBars as the estimated 
coiBt of a EopeixliriEiUe of sixtv toa&. having a lift of 

ud^VwrL high- .Ti. Z ««« 

other thing?, to the enonnois bnikfang in wfaidi the 
airship miist be ocnstroetecL for it mist be bcHne in 
mind that one ol these dinosams of the air extends its 
bulk ak0:>g the grr^ond farther than the Woohmth 
BTiildirig tow^s in the air. Indeed, it could not de- 
scend in an ofdinanr city street because of its balk, and 
if it did it would extesni more than three dtv Uoda 
d two hundred feet frontage! Mcneover, the jdant 
necessaiy to gecisate the hvdr ogai gas soflident to 
in£ate a bag of two miDioQ cubic feet capacity would 
coet fiftv thoi^and dollars alone. The amoont of 
aluminum in the Lr49, f <»ced to land in France in the 
spring of 191S. would make a foot-^iridge over the 
EatgL River as long as the famous Brocdkhm Bridge ! 

To land and house such an dusive and buovant 
monster requires manv windbes and same two hun- 
dred men. Even then scxne have been known to run 
awav. This happesied in the winter of 1907, when the 
PotrU, a French semirigid dirigible, which was only a 
third as large as the Gennan super-Zef^Kliae, was 
caught in a gale of wind near Vodun and in ^ite of 
the two hundred soldiers who hdd her in leadi die 
broke her niocnngE and. flving over France, V^^f^xw^^ 
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Wales, Ireland, shedding a few fragments on the way, 
finally disappeared into the sky above the North 
Atlantic. 

On the other hand, a six-ton aeroplane can carry a 
useful load of two tons and does not cost more than 
$50,000. Also the wing spread of 150 feet of the largest 
aeroplane is small compared to a 700-foot Zeppelin. 
Consequently, aeroplanes can be more readily pro- 
duced in quantity, can be housed, and require only a 
half-dozen men to take care of them. 

Because of the small size of the scout machine — 
with only a 26-foot wing spread — and its speed of more 
than a himdred miles an hour — compared to the Zep- 
pelin speed of 60 or 70 miles — ^the aeroplane was in- 
valuable for scouting over short distances, for duels 
in the air, for directing artillery-fire, for contact pa- 
trol; and the larger aeroplanes were useful for bombing 
in huge fleets. 

In all other purposes of war the Zeppelin is far 
superior to the aeroplane. Even the contention that 
the aeroplanes stopped the Zeppelin raids on England 
is absurd. It is true that two Zeppelins were brought 
down over England by aeroplane, but it was Septem- 
ber 3, 1916, two years after the breaking out of the 
war, when young Leefe Robinson brought down the 
first Him dirigible over London. It was June 3, 1915, 
when a Canadian sublieutenant, R. A. J. Wameford, 
flying a Morane monoplane for the Royal Naval Air 
Service, got above a dirigible returning to its aero- 
drome in Belgium from a raid on England and dropped 
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a bomb upon the gigantic gas-bag, blowing it up and 
killing the crew; but before that came to pass thirteen 
Zeppelin raids had already been visited upon England, 
408 bombs had been dropped, twenty-one persons had 
been killed and a thousand injured. In both this case 
and in the case of Lieutenant Robinson, more than a 
year later, the aeroplanes happened to be in the air 
above the Zeppelins before they came along, and the 
aeroplanes in both instances were blown completely 
upside down by the force of the explosion. Needless 
to say, a moment later Lieutenant Robinson looped 
the loop for joy when he saw what destruction he had 
wrought. 

In other words, because the Zeppelins could put out 
their lights, shut off their motors, and drift through 
clouds imheard in the night at two thousand feet alti- 
tude, and because the dropping of the bombs, like the 
throwing out of ballast, allowed the dirigibles to jump 
suddenly up to much higher altitudes, they were as a 
rule far too elusive for the aeroplanes to get near enough 
even to shoot incendiary bullets into them. 

In point of flying comforts and safety, time that 
can be spent in the air, flying distances and useful load 
carried, the Zeppelin is far in advance of any kind of 
heavier-than-air machine ever built. 

Before the war the passenger-canying Zeppelins 
Schwaben and Victoria Louise were equipped with 
cabins for the acconunodation of twenty-four pas- 
sengers and crew. Meals were served k la carte; two 
rows of easy-chairs were arranged before the win- 
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dows; with a passageway between; and there was a 
wash-room with water-faucets; which will give an idea 
of the completeness of the appointments for the com- 
fort of passengers. In the super-Zeppelins constructed 
since then, and now being fitted to fly the Atlantic, 
there is ample room for a promenade of four to five 
himdred feet in the keel. Moreover, there is even a 
greater opportunity for the giant sky-liners to provide 
luxurious cabins and other comforts for the travellers, 
such as of course cannot possibly be supplied on a 
heavier-than-air machine, where even the chief en- 
gineer cannot so much as leave his seat to examine the 
engine once the machine is in fiightl 

The ability of the airship to cruise at low heights ij3 
another comfort the dirigible enjoys over the aero- 
plane, which, to insure a safe landing in event of engine 
trouble, usually navigates across coimtry at five thou- 
sand feet altitude or more. The most pleasurable 
height for air cruising is between five himdred and one 
thousand feet, for from there the perspective of the 
coimtryside is not too diminutive. 

As regards the safety of travel in lighter-than-air 
machines, naturally there have been several disasters 
such as are inevitable in perfecting a new science. The 
disasters that occur in the air are closely analogous to 
those of the sea. The greatest dangers to the airship 
are the wind, storms, and fire. Of these the last is the 
most dangerous, because hydrogen gas is so highly 
explosive. That was what caused the destruction of 
the Akron, with Vaniman and his companions. What 
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caused the explosion that annihilated the crew of 
twenty-five of the L-11 in September, 1913, is not 
known. Perhaps the absorption of the rays of the 
sun caused the gas to expand, bursting the gas-bags. 
Glossed surfaces now deflect the rays and help to avoid 
that danger. 

The extraordinarjr point in the long experimenta- 
tion with Zeppelins was the immunity of the actual 
crews of the airships from death, until the thirteenth 
year of the Zeppelin's existence. Despite the ever- 
recurring accidents and the frequent loss of life and 
serious injuiy among landing parties and the work- 
shop hands, not a single fatality occurred to any of 
the navigators imtil September, 1913, when naval 
Zeppelin L-1, which was actually the fourteenth Zep- 
pelin to be constructed, was wrecked in the North 
Sea by a squall, her crew of thirteen being drowned. 

Most of the minor accidents to Zeppelins were due 
to poor landings and high wmds. At first this was not 
to be avoided, because of the huge bulk of these air- 
liners and their great buoyancy and the ease with 
which the wind could blow them against their moor- 
ings. With experience, though, this was eliminated. 
Indeed, the officers of the passenger-carrying Schwaben 
never bothered about the weather, and went out when 
aeroplanes would not dare go up. The Parseval VI 
made 224 trips about Berlin within two years' time, 
remained in the air a total of 342 hours, carried 2,286 
passengers, and travelled a distance of 15,000 miles. 

To compare this record with the long list of those 
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who have lost their lives in aeroplane flying and ex- 
perimentation is impossible and of no avaQ. The 
radical differences of construction make it much easier 
for the balloon to avoid disaster than the aeroplane. 

Whenever a wing breaks on an aeroplane or when- 
ever the engine on a single-motored machine stops, 
the aeroplane must fall down or glide to a landing. 
These defects will imdoubtedly be greatly overcome 
with standardized construction of aircraft and the 
establishment of proper landing-fields. The hazard, 
nevertheless, will always be there in some d^ree. 

Such m accident is not frequent with a U^-than- 
air machine, which does not depend on its motor but 
upon gas to keep it afloat. Indeed, an airship may 
drift hundreds of mfles with the ^ind with all ite 
motors completely shut off — ^which, by the way, is 
another reason why the transatlantic flight wit : the 
air-currents, which move from America to Europe, 
seems to be a very feasible possibility for the lighter- 
than-air craft. The conservation of fuel imder such a 
condition is tremendous. 

" It is imquestionably her long endurance and great 
weightKjaxiying capacity which gives the airship her 
chief advantage over the aeroplane," says W. L. 
Maish, the eminent authority on dirigibles previously 
referred to. "It will no doubt be conceded that in 
spite of the stimulus of war the airship is Uttle further 
advanced in development than the aeroplane was at 
the beginning of 1915; and already airships have vis- 
ited this country" — ^England — "which could with ease 
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fly from England to America^ carrying a considerable 
load of merchandise. A present-day Zq)pelin has a 
gross lift of sixty-five tons, of which some 58 per cent 
is available for crew, fuel, ballast, merchandise, and 
so on. If we take the distance across the Atlantic in a 
direct line as two thousand miles we get the following 
disposition of our load of thirty-eight tons: 

TONS 

Crew of 30 2.3 

Ballast 2.0 

Gasoline 12.0 

Oil 2.0 

Extras [food, and so on] 1.0 

Total [say, 20 tons] 19.3 



'^This leaves eighteen tons available for frei^t. 
These figures are based on the ship maintaining a coBr 
stant speed of fifty miles an hour, at which she would 
do the journey in forty hours, consuming 650 pounds of 
gasoline an hour. 

"This i^resents what a rigid airship of slightly 
over capacity can do to-day, and is given as an in- 
dication of what is possible in a comparatively early 
stage of development. 

"No one who has considered rigid airship design 
and studied rapid strides which aeroplanes have made 
in the last three and a half years can doubt for a mo- 
ment that an airship could be built in the course of 
the next two years which would have a disposal lift — 
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or, in aeroplane parlance, a 'useful load' — of over two 
hundred tons, giving it an endurance of anything up 
to three weeks at a speed of forty to forty-five miles 
an hour. 

''I am endeavoring to state the case as moderately 
as possible, and am therefore purposely putting the 
speed at a low figure. I beUeve I am correct in esti- 
mating the full speed of a modem Zeppelin at seventy- 
five miles an hour. I shaU not be too optimistic in 
claiming eighty miles as a conservative figure for the 
futiu^. There is Uttle doubt that a ship of some 800,- 
000 cubic feet should be able to carry twenty or thirty 
passengers, having a f uU speed of about seventy mfles 
an hour, which it could maintain for two days or more, 
the endurance at forty-five miles an hour being prob- 
ably in the neighborhood of five or six days. This 
ship would be able to cross the Atlantic. A present- 
day Zeppelin could carry some eighteen tons of freight 
across to America, and the really big ship — ^it must be 
remembered that up to the present we have been 
talking of lighter-than-air midgets — could transport at 
least 150 tons the same distance." 

But Mr. Marsh is not the only British authority on 
aerodynamics who has gone on record as to the prac- 
ticability of transnavigation of the Atlantic. The 
British Aerial Transport Committee, consisting of 
some of the most representative men of Great Britain, 
such as G. Holt-Thomas, Tom Sopwith, H. G. Wells, 
Brigadier-General Brancker, Lord Montagu of Beau- 
lieu and Lord Northcliffe — ^to mention only a few — in 
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its report of November, 1918, to the Air Council of 
the British Parliament, says: 

''Airships now exist with a range of more than 4,000 
miles, and they can travel at a speed of 78 miles an 
hour. By running their engines slower a maximum 
range of 8,000 miles can be obtained. On first speed 
Cape Town, South Africa, is to-day aerially only a 
little more than three days from Southampton. This 
ship could fly across the Atlantic and return without 
stopping. The committee points out that the airship 
will soon develop a speed of 100 miles an hour, that 
it will be fitted with ample saloons, staterooms, an ele- 
vator to a roof-garden, and it will be able to remain in 
the air for more than a week." 

Mr. Ed. M. Thierry, Berlin correspondent of the 
N. E. A., imder date of December, 1918, says: "I 
recently visited the immense works outside Berlin at 
Staaken. The new super-Zeppelin which is now build- 
ing has a gas capacity of 100,000 cubic metres. It 
will have nine en^es and eight propellers. This 
transatlantic Zeppelin is 800 feet in length. It will 
cost nearly $1,000,000, and it will have a carrying 
capacity of 100 passengers and forty-five tons of mail 
and baggage, and thirty tons of petrol, oil, and water 
and provisions. The first machine for the transat- 
lantic service is to be completed in July, 1919. For 
maintenance of the service planned, eight active ma- 
chines and four reserved will be required. As soon as 
the international situation is clarified it is proposed to 
establish the service with a hangar in New York.'' 



226 AIRCRAFT 

Major Thomas S. Baldwin, U. S. A. C, considered 
one of the best authorities in regard to balloons and 
dirigibles in the United States, said that the Germans 
had constructed aircraft that could stay in the air for 
two weeks and could make upward of 75 miles an 
hour. Major Baldwin stated that the relatively small 
American Blimps were capable of 60 miles an hour. 
Only recently one of these flew from Akron, Ohio, to 
New York without stopping, a distance of more than 
300 miles, and the Naval NC-1 flew from New York 
to Pensacola, Florida, a distance of over 1,000 mfles, 
stopping at Norfolk, Virginia, and Savannah, Georgia. 

On December 12 an interesting experiment of launch- 
ing a plane from a dirigible was conducted at Rockar 
way Beach, New York. The dirigible rose about one 
hundred feet above the sand-field near Fort Tllden. 
An aeroplane was attached to the roof. After dis- 
charging ballast and starting the motor the dirigible 
ascended to three thousand feet and released the aero- 
plane, which dived about one thousand feet and then 
flew off to Mineola. Lieutenant George Crompton, 
Naval Flying Corps, piloted the dirigible, assisted by 
J. L. Nichols and G. Cooper. The plane was piloted 
by A. W. Redfield. 

In the flight of the British naval dirigible R-23 over 
the North Sea, in April, 1919, the aeroplane was hung 
suspended from the keel amidships and launched when 
near the British coast. 

The above experiment is cited only as an indication 
of what the possibiUties are of combining the aero- 
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plane with the dirig3>le in landing nudl or eaqireaB 
f nxn dirigiUes croasing the Atlantic. Undoubtedly 
aeroplanes weighing onhr a thousand poonds, widi a 
fiyiog radios of 600 miles and makii^ 150 miles an 
hoar, win be launched from supeniirigiUes oOO miles 
from the journey^s end, eq)eciaDjr when aiishqis are 
to be coostrocted with 10,000,000 cnUe feet of gas, 
with a GO per coit gross lift for crew, fod, bei^t, and 
so OQ, as Mr. Mar^ says is quite poaoUe in the imme- 
diate future. 

Experimente for launching aexofdaneB bom oeean- 
liners f (r- a Uke purpose are already under way. The 
object b to fly the mafl for London or New Tcxk from 
the ocean greyhounds as soon as they get within fire 
hundred miles of either coast. This will, of coun^ 
cut the fli^t time from New Toik to Timdon con- 
aderably. As a matter of fact the dii^Ode mi^ fiy 
over only the great expanse of water from land's end 
to land's end^ while the aexofdaneB negotiated the re- 
mainder of the distance. It is granted that for short 
flights over land the aeroplane is twice as fast as the 
Zeppelin^ whereas the latter, because it can stay in 
the air iar weeks^ is the best adi^ited for long cruises 
over large bodies ci water. McHcover, the removal of 
the wd^t of an aeroplane from a dir^;3de six hundred 
miles bom its journey's end would facilitate the re- 
maining fli^t of the Zeppdin by just so much; it 
would be equivalent to throwing out ballast to keq> 
a balloon in the air. 

P^faaps ci all the revc^utionaiy aoentiflc de- 
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velopments of the Great War— especially in the field 
of chemisUy — ^the one that may perf onn the greatest 
service to mankind is the steps taken by the Bureau 
of Mines to produce helium, the non-inflammable gas 
which has 92 per cent of the lifting power of hydrogen, 
in sufficient quantities to be used in floating airships I 

A non-inflammable gas with such a lifting capacity 
as helium has been the dream of the aeronaut and the 
dirigible engineer ever since the Robert brothers first 
conducted their e^q)eriments in France in 1784 and 
found that hydrogen had greater buoyancy than any 
other gas available in large quantities for balloons; 
for with it they could jump over the highest peaks of 
the Himalaya Mountains and the broadest eq)anse8 
of the Pacific Ocean without danger of the gas ignit- 
ing from the sun or the engine. 

It will be recalled that we pointed out that the 
greatest danger to people riding in dirigibles was the 
possibility of heat expanding and eq)loding the hydro- 
gen gas. One of the first airships to experience this 
fate simply passed through a cloud into the hot sun, 
whose rays expanded and exploded the gas^ blowing 
the airship and its crew into smithereens before they 
could open the gauges and release the pressure. The 
same thing may have caused the explosion of the Ger- 
man dirigible lr2, which killed its crew of twenty-five; 
and the American airship Akron, which blew up, de- 
stroying Vaniman and his companions. The sub- 
stitution of helium entirely eliminates that danger 
and makes it possible to carry heating devices for the 
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comfort of passengers in high altitudes where it is so 
cold. 

Of course, the lifting power of heUum was known to 
students of aerostatics before the war, but the me- 
chanical difficulties and cost involved in producing 
this gas on an industrial basis were so great that it 
would hardly pay to produce it for coromercial pur- 
poses. Indeed, the largest amoimt of helium in any 
one container up to the beginning of 1918 was five 
cubic feet, and it cost between fifteen hundred and six 
thousand dollars, whereas imder the new system it is 
expected that one thousand cubic feet can be produced 
for one himdred dollars ! 

In war, however, cost is nothing— results are every- 
thing. As there was a possibility that helium might 
be one of the chief factors in winning the war, the joint 
Anny and Navy Board on Rigid Airships in August, 
1917, provided the Bureau of Mines with the requisite 
funds to do the necessary experiment work. 

This, however, is not the time or the place to go 
into a detailed description of this wonderful gas or 
how it was obtained, fiu1;her than to state that ap- 
paratus had to be designed on entirely new lines for 
the liquefaction of nitrogen into natural gases, at 
temperatures as low as -317 degrees Fahrenheit; that 
the natural gas of Kansas, Oklahoma, Texas, and On- 
tario contains 1 per cent of helium; that a $900,000 
building was constructed for the Navy Department 
at Fort Worth, Texas, and a ten-inch pipe-line ninety- 
four miles long was laid, at a cost of inore than a mil- 
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Kon dollars; from the wells at Petrolia, Texas, for sup- 
plying the plant with natural gas; and that the first 
production of it was in operation April 1, 1918. 

Within a comparatively short time, then, we ought 
to ^ many companies o,»>mzed m'u,i im.t.y for 
aerial transnavigation of the globe by helium airship I 
Before the year 1919 has come to a close we ought to 
see aeroplanes and dirigibles jumping the Atlantic 
from shore to shore. Who knows, it may even come 
to pass that man shall become as much a creature of 
the air as the birds ! As a world of exploration and 
travel the heavens offer him many adventm^. It 
presents to him the shortest distance and the line of 
least resistance between any two given points on this 
planet. By the aircraft he has already designed he 
has penetrated to a height of 38,000 feet and flown a 
thousand miles in a straight line without stopping. 

Is there any reason to doubt that in a very short 
time man will extend the capacity of these airships or 
the distance they can travel ? The monetary and 
laudatory incentives are there. For affording to his 
fellow man and his chattels faster transportation, 
man's reward has been great and commensurate with 
his success. In order to win that remuneration he 
has enslaved and domesticated the beasts of the 
fields; he has harnessed the river and the streams; he 
has sought out the secrets of nature and devised ways 
and means to make her hidden forces transport him 
up and down the highways and byways of the globe; 
for that reward he has invented machines and engines 
to rush him over the land and across the seven seas at 
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an ever-increasing rate. When mountains have raised 
their ponderous bulk between him and his objective 
he has cUmbed over them or timnelled imder them or 
cut them down; when rivers, lakes, or oceans have 
intervened he has spanned them by bridges or boats; 
when isthmus or even continents have injected their 
lengths between him and his markets he has cut them 
asunder that his ships might pass through. 

In short, transportation is the life-blood of commerce^ 
and by it and through it the perishable fruits of India, 
Africa, and America are carried from the tropics to the 
remotest comers of the frigid zone; likewise the foods 
or mineraJs or other materiaJs confined by nature to 
the temperate zone are taken to the balmy tropics. 
In fact, every instrument and every force in nature is 
enslaved so that man may enjoy all the blessings of the 
earth at one time and in onie place. Taken all in all, 
the speed of transportation has increased man's plea* 
sures and years proportionately. 

But how many people to-day realize that when 
atrial transportation of passengers and freight has 
become an actual accomplished fact in the sense that 
water and land transportation of man and his goods 
now is, a complete redistribution and reconcentration 
of the cities, people, and nations and a new inter- 
nationalism in the f onn of customs and language will 
have become a historic fact! This statement may 
seem like an absurd phantasy, but if histoiy repeats 
itself in the future as it has in the past this wifl take 
place as surely as the sun rises. 

Ever since man transported his goods from one 
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place to another he has followed the lines of least re- 
sistance and the greatest speed. For that reason rivers 
were his fiist natural highway. At the stopping-places 
along these routes and waterways he built for himself 
villages; towns; and cities. The biggest of these^ how- 
ever, have always been located at some favorable ter- 
minus or harbor. Nineveh^ Babylon^ Carthage^ and 
Tyre were ancient cities that grew and flourished 
because they were either the termini or the harbors of 
advantageous trade routes or excellent stopping-places 
on great waterways. With the change in the rivers of 
commerce those cities decayed and passed away. 

The rise of such cities as Venice and Genoa in the 
Middle Ages, when they afforded the best ports for 
the sailing-vessels that connected the caravan routes 
which came across Asia from the East for their dis- 
tribution of goods to Eiux)pe and the West, was due 
to the same cause. With the changing of those routes 
those cities lost their importance and prestige and 
became what they are to-day. 

At the present time most of the largest cities of the 
world are located near inviting harbors or in river- 
mouths where the great ships of commerce come and 
go and find refuge. London, Liverpool, New York, 
Hamburg, Philadelphia, San Francisco, Calcutta, 
Bombay, Havana, Buenos Aires — ^to mention onfy a 
very few — depend primarily upon their strat^c 
geographic position for their business and their veiy 
life. 

If in time, then, the nearest points of land between 
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continents and countries become the great landing- 
places for the new passenger and freight ships of the 
air, it is quite conceivable that the great centres of 
population and commerce may grow up themselves 
round those havens. 

Moreover, if, as the British Civil Aerial Transport 
Committee and most of the world's aeronautical author- 
ities are convinced. Cape Town, South Africa — ^to take 
but one example — ^is only three days' flight by aircraft 
from Southampton, England, and if all the remotest 
capitals of the East are only hours or days instead of 
weeks away from those of the West, there will be such 
rapid and constant intercommunication that customs 
practices will become obsolete and one international 
language may have to be adopted for trade and con- 
venience. Indeed, the only impediment originally put 
in the way of the Handley Page Company's London-to- 
Paris air-line was the violation of customs practices, 
which is delaying the aeroplanes from making the round 
trip between breakfast and dinner. 

Furthermore, with the coming of such rapid inter- 
conmiunication it is conceivable that foggy and damp 
countries like the British Isles may be abandoned — 
save by the workers of minerals — ^as living and manu- 
facturing places for more beautiful and delightful cli- 
mates, such as France or Spain. Indeed, the pleas- 
antly located gardens and plateaus of the world — ^like 
the one in Mexico, for instance — ^may be the favorite 
dwelling-places of the peoples of the world when all 
the fruits and foods and goods of the earth can be 
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aerially transported to such places in a matter of 
hours. 

Needless to say that when each country possesses 
a fleet of commercial aircraft numbered by tens of 
thousands, inherently convertible into bombers large 
enough to annihilate whole cities entirely — as French 
aeronautic military authorities have already stated 
they feared Germany would be able to do with ten 
thousand aeroplanes and Zeppelins in the next ten 
years unless she was limited in her construction pro- 
gramme — ^when many countries can be flown over in a 
matter of hours without anything to prevent them, • 
then undoubtedly a league of nations will have been 
organized for self-preservation and war abolished as 
too horrible to contemplate. Thus by levelling bound- 
aries and borders of nations and countries the air- 
craft promises to perform the greatest blessing of man- 
kind by abolishing war, destroying nationalism, and 
establishing internationalism and the brotherhood of 
man throughout the world. 



CHAPTER XIV 

THE REGULATION OP AIR TRAFFIC 

IMPORTANCE OF SAME — ^LAWS FORMED BY BRITISH AERIAL 
TRANSPORT COMMISSION LIKELY TO BE BASES OF 
INTERNATIONAL AERIAL LAWS — COPY OF SAME 

With aircraft flying over cities, towns, countries, 
continents, and the oceans, cairying passengers, it is 
becoming absolutely essential that a code of laws for 
aerial navigation should be adopted by the United 
States, and an international code should also be adopted 
by the nations of the earth. 

In the United States laws should be adopted to regu- 
late the inspection of au-craft which cany passengers, 
just as sea and river navigation is now r^ulated i^ 
order to protect the lives of the passengers, and also 
to protect the lives of the people living in the cities 
where these machuies are apt to descend, on account 
of damages that could be collected, etc., in case a 
machine fell upon and destroyed private property. 
Unless this is done, with the tremendous increase of 
the number of aircraft in the United States, there is 
apt to be a considerable number of lives lost mmeces- 
sarily, and a great deal of damage done to private 
property, for which no compensation can be awarded. 

In the matter of international regulation of aircraft 
it is a great deal more important because of the ease 
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with which commodities could be smu^led in from 
one coimtry to another, even though momitains or 
rivers intervene at the borders. Flying at one hundred 
miles per hour, carrying t^o or tbree tons, smuggliDg 
could be carried on very extensively between different 
countries of the world. 

The aerial police and aerial navigation laws could 
restram and stop such unlawful flying, but an inter- 
natiomd code fa Usa^y to deterS'thdr righte. 

It is more important, however, to determine and 
prescribe the places at which foreign au-craft could 
cross the border or land for customs inspection. In 
these regulations should also be incorporated a code 
of international law. The conditions under which the 
fleet should pass from one country to another should 
be prescribed. Unless this was done it would be pos- 
sible for any country in Europe, operating a fleet of 
10,000 or more commercial aircraft, to convert them 
into bombers, each carrying tons of inextinguishable 
incendiary bombs, which could destroy a city like 
Paris, Brussels, or London within a few hours. A 
menace of this last possibility is so great that the lead- 
ing aeronautical authorities in Paris and London have 
asked for a specified written code of aerial navigation 
laws, to be adopted by the League of Nations. In 
conformity to that object of controlling all kinds of 
aircraft, the British Aerial Transport Committee have 
drawn up a draft of a bill for the regulation of atrial 
navigation. The principles laid down in this bill are 
so imiversal in their application that they could be 
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very well adopted by the United States and other 
nations of the earth. 

Prior to the war, as early as 1905, and forever after- 
ward, the International Aeronautical Federation was 
organizing laws regulating aerial navigation, and mak- 
ing it the chief topic of discussion. 

In 1910 the International Convention held in Paris 
drew up aerial acts restricting navigation over for- 
bidden zones. There was not at that time suflBicient 
aircraft Navigating to make these regulations as im- 
portant as they are at the present time. 

Some of oiu* own States passed some absurd laws to 
restrict aerial navigation to their own States. These 
were absurd because of the fact that no limits should be 
placed on the interstate flying to aircraft because most 
States in the Union could be flown over in a matter of 
hours. Federal laws only are sufficient to deal with this 
situation. The Department of Conunerce, which has 
chajge of both registration and inspection, is the logical 
department to have chaige of the regulation of air- 
craft. 

In 1914 the Department of Commerce took charge 
of regulating aircraft, and Dean R. Van Kirk, Wash- 
ington, D. C, was fined S550 for disobe)dng its rules. 
These regulations should aim to do what the Motor 
Boat Act does in the case of vessels of not more than 
sixty-five feet in length. Since the preponderance of 
aircraft shall be conunercial, it is absiu*d to delegate 
this power to the Division of Aeronautics. 

Herewith follows the draft of the bill regulating 
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aerial navigation submitted to the British House of 
Parliament and later submitted to the Peace Con- 
ference for adoption by that body in Paris. 

DRAFT OF A BILL 

FOR THE REGULATIONS OF AERIAL NAVIGATION 

Whereas the sovereignty and rightful jurisdiction of His Majesty 
extends, and has always extended, over the air superincumbent on afl 
parts of His Majesty's dominions and the territorial waters adjacent 
thereto: 

And whereas it is expedient to regulate the navigation of aircraft, 
whether British or foreign, within the limits of such jurisdiction, and 
in the case of British aircraft to regulate the navigation thereof both 
within the limits of such jurisdiction and elsewhere: 

Be it therefore enacted by the King's most Excellent Majesty, by 
and with the advice and consent of the Lords Spiritual and Temporal^ 
and Conmions, in this present Parliament assembled, and by the 
authority of the same, as follows: — 

Power to Regulate Aerial Navigation 

1 — (1) The Secretary of State may by order regulate or prohibit 
aerial navigation by British or foreign aircraft or any class or descrip- 
tion thereof over the British Islands and the territorial waters adjacent 
thereto, or any portions thereof, and in particular, but without derogat- 
ing from the generality of the above provision, may by any such order — 
(a) prescribe zones (hereinafter referred to as prohibited zones) over 
which it shall not (except as otherwise provided by the order) 
be lawful for aircraft to pass; 
(5) prescribe the areas within which aircraft coming from any place 
outside the British Islands shall land, and the other conditions 
to be complied with by such aircraft; 
(e) prohibit, restrict, or regulate the carriage in aircraft of explosives, 
munitions of war, carrier pigeons, photographic and radio- 
telegraphic apparatus and any other article the carriage <3i 
which may appear to the Secretary of State to be dangerous 
to the State or to the person or property of individuals; 

(d) prohibit, restrict, or regulate the carriage in aircraft of mep- 

chandise or i)a8sengers; 

(e) make such provision as may appear best calculated to prevent 

damage and nuisance being caused by aircraft. 
(2) If any person does anything in contravention of any of the pro* 
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visions of any such order he shall in respect of each offence be guilty 
of a misdemeanour: 

Provided that if it is proved that the contravention was committed 
with the intention of communicating to any foreign State any informa- 
tion, document, sketch, plan, model, or knowledge acquired, made 
. or taken or witii the intention of facHitating the communication at a 
future time of information to a foreign State any information, docu- 
ment, sketch, plan, model or knowledge acquired, made or taken or 
with the intention of facilitating the oommimication at a future time 
of information to a foreign State, he shall be guilty of a felony, and on 
conviction on indictment be liable to penal servitude for life or for any 
term not less than three years, and this proviso shall have effect and 
be construed as if it were part of the Official Secrets Act, 1889. 

(3) Every order imder this section shall have effect as if enacted in 
this Act, but as soon as may be after it is made shall be laid before 
each House of Parliament, and if an address is presented to His Majesty 
by either House of Parliament within the next subsequent twenty-one 
days on which that House has sat next after any such order came into 
force, praying that the order may be annulled. His Majesty may annul 
the order and it shall thenceforth be void, without prejudice to the 
validity of anything previously done thereimder. 

QUAUFICATIGNB BT OWNINQ AlBCRAFT 

2 — ^An aircraft shall not be deemed to be a British aircraft unless 
owned wholly by persons of the following descriptions (in this Act re- 
ferred to as persons qualified to be owners of British aircraft), namely : — 
(a) Natural-bom British subjects; 

Q>) Persons naturalised by or in pursuance of an Act of Parliament 
of the United Kingdom, or by or in pursuance of an Act or 
Ordinance of the proper legislative authority in a British 
possession; 

(c) Persons made denizens by letters of deniiEation; 

(d) Bodies corporate established under and subject to the laws in 

force in some part of His Majesty's dominions and having 
their principal place of business in those dominions, [all of 
whose directors and shareholders come under one of the afore- 
mentioned heads]: 
Phmded that any person who either — 

(1) being a natund-bom British subject has taken the oath of alle- 

giance to a foreign Sovereign or State or has otherwise become 
a dtisen or subject of a foreign State; or 

(2) has been naturalised or made a denizen as aforesaid; 

shall not be qualified to be an owner of a British aircraft, unless after 
taking the said oath or becoming a citizen or subject of a foreign State, 
or on or after being naturalised or made a denizen as aforesaid, he has 
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taken the oath of aDegiaiice to His Majesty the Eing and is 
the time he is owner of the aircraft either resident in His Bfajesty'a 
dominions or a partner in a firm actually carrying on business in His 
Majesty's dominions. 

Registration of Bbttish Aircraft 

3 — (1) Every British aircraft shall be registered in such manner af 
the Board of Trade may by regulations prescribe: 

Provided that an aircraft which is registered under the law of any 
foreign nation as an aircraft belonging to that nation shall not also 
be registered as a British aircraft. 

(2) Regulations imder this section may provide for— 

(a) the appointment and duties of registrars; 

(&) the keeping of registers and the particulars to be entered 
therein; 

(e) the procedure for obtaining the registration of aircraft by the 
owners thereof, including the evidence to be produced as to 
the qualifications of applicants; 

(d) the issue, form, custody, and delivery up of certificates of 

registraticm; 

(e) the transfer and transmission of British aircraft; 
(/) the fees to be paid; 

(g) the application with the necessary modifications for any of the 
purposes aforesaid of any of the provisions continued in 
sections twenty to twenty-two, twenty-five, twenty-seven 
to thirty, thirty-nine to f ortyHsix (except so far as those see- 
tions relate to mortgages), forty-eight to fifty-three, fifty- 
six, fifty-seven, sixty, sixty-one, and sixty-four of the Mer- 
chant Shipping Act, 1894. 

(3) If an aircraft required under this Act to be registered is not so 
re^stered it shall not be recognised as a British aircraft, and shall not 
be entitled to any of the benefits, privileges, or advantages, or protection 
enjoyed by British aircraft, nor to assume the British national character, 
but so far as regards the payment of dues, the liability to fines and for- 
feitures, and the punishment of offences committed on such aircraft^ 
or by any person belonging to it, such aircraft shall be dealt with in 
the same manner in all respects as if she were a recognised British air- 
craft. 

(4) If any person required under the regulations to deliver up a 
certificate of registration fails to do so, he shall be guilty of an offence 
under this Act. 

(5) If the owner or pOot of an aircraft uses or attempts to use a 
certificate of registry not legally granted in respect of the aircraft, he 
shall in rei^ect of each offence be guilty of a misdemeanour. 
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CbRTIFICATION of AlRWOBTHINEaS 

4 — (1) An aircraft (if not ex^npted from the provisions of this sec- 
tion by the regulations made thereunder) shall not be navigated imless 
its airworthiness has been certified in accordance with regulations made 
by the Board of Trade and the certificate of airworthiness in respect 
thereof is for the time being in force. 

(2) The regulations of the Board of Trade under this section may« 
amongst other things — 

(a) prescribe the conditions to be fulfilled (including the equipment 
to be carried) and the tests to be applied in determining air- 
worthiness; 

(6) provide for the conduct on behalf of the Board of Trade by other 
bodies of tests and examinations of aircraft; 

(e) provide for the issue form, custody, and delivery up of certifi- 
cates of airworthiness; 

(d) provide for the recognition of certificates of airworthiness granted 

under the laws of any British possession or foreign nation 
which appear to the Board of Trade effective for ascertaining 
and determining airworthiness; 

(e) prescribe the fees to be paid in respect of the grant of such cer- 

tificates and in respect of applications therefor; 
(J) provide for the exemption from the provisions of this section of 
aircraft of any particular class or under any particular drcum* 
stances prescribed by the regulations. 

(3) The regulations of the Board of Trade imder this section may 
in the prescribed manner require the owner of any aircraft in respect 
of which a certificate of airworthiness has been issued or is recogiiised 
under those regulations to submit his aircraft at any time for such 
tests and examinations as may be prescribed for determining whether 
the conditions of airworthiness continue to be fulfilled, and may au- 
thorise endorsement on any such certificate of the result of such tests 
or examinations, and the cancellation of any such certificate, or the 
withdrawal of the recognition thereof, on its being found that such 
conditions have ceased to be fulfilled, or on failiure to comply with any 
such requirement as aforesaid. 

(4) If any person navigates or allows to be navigated any aircraft 
(other than an aircraft of an exempted class) in respect of which a 
certificate of airworthiness granted or recognised under this section 
is not for the time being in force, or navigates or aUows to be navigated 
an aircraft in respect of which such a certificate is for the time being 
in force, knowing that the prescribed conditions of airworthiness have 
ceased to be fulfilled, he shall be guilty of a misdemeanour: 

Provided that this sub-section shall not, nor shall any proceedings 
taken thereimder, affect any liability of any such person to be pro- 
ceeded against by indictment for any other indictable offence. 
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Cbhtification of Ofpicbbs 

5 — (1) Every aircraft when being navigated shall be provided with 
a navigator diUy certificated in accordance with this section, and alao, 
in such cases as may be prescribed by regulations made by the Board' 
of Trade, with such other officers so certificated as may be prescribed* 

(2) The Board of Trade may make regulations — 

(a) as to the issue and form of certificates of competen<7 under 
this section; 

Q)) prescribing the cases in which officers other than the navi- 
gator are to be certificated, and the number and diaraeter 
of such officers; 

(e) prescribing the qualifications to be possessed for obtaining a 
certificate as navigator or as officer serving in any other 
capacity; 

(d) for holding examinations of candidates for certificates and for 

such examinations being conducted on behalf of the Board 
of Trade by other bodies; 

(e) as to the issue of new certificates in place of certificates whibh 

have been lost or destroyed; 

(/) as to the cancellation, suspension, endorsement and delivery 
up of certificates of competency; 

(g) aa to the recognition of certificates of competency issued to 
navigators and other officers under the laws of any Brituh 
possession or foreign nation which appear to the Board 
effective for ascertaining and determining their oompeteney; 

{h) as to the fees to be paid on the grant of a certificate and 1^ 
candidates entering for examination. 

(3) The regulations shall provide for different certificates of oom* 
petency being issued in respect of different dasses of aircraft, and a 
navigator or other officer shall not be deemed to be duly certificated 
in respect of an aircraft of any class unless he is the holder for the time 
being of a valid certificate of competency under this section in lespeet 
of that class of craft, and of a grade appropriate to his station in the 
aircraft or of a higher grade. 

(4) If any person — 

(a) navigates or allows to be navigated any aircraft not {Mrovided 

with a duly certificated navigator, and, in the case of any 
aircraft wtdch is under the regulations required to be pro- 
vided with other certificated officers, witiiout such other 
officers; or, 

(b) having been engaged as a navigator or other officer required 

to be certificated, navigates, or takes part in the navigaticm 
of, an aircraft without being duly certificated; or 
(e) employs a person as a navigator or as an officer in oontraven* 
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ticm of dds flection vitlMnt aflDoUinii^ that Ibe 
Mi t iu^ is dabf eertifieated; 
that pemn abafl be ffdhj of an offence jwder this AtL 



6— <1) TIk Boaid of T^ade may make leKukliooa (hoemaflcr re- 
f ened to as mlfainn rpgnhUanns) for the pfercntiGn of rfJIiiannii m the 
air, and ma j thoeby regalate the ligjitB to be earned and »>^^nkiiMA^ 
the fog agoafe to be earned and med, and the stecfing and ftyiqg ndea 
to be ob aei ved bj ainzafL 

(2) An ovncfls and naTigaton of aotraft abaSk obey the coIKbob 
regnlatiofw, and ifaaO not cairy or exhibit any other hffxtB or mat any 
other fog agnals than such as are l e quired by those legnJatiaaa. 

(3) If an infringement of the mBiH i nn rpgnlatanns is caiiKd by the 
witful deCank of the ovner or naTigator of the ainzafl, the owner or 
naTigKtor of the aircraft ehafl in respect of each off enee be pnlty of a 



(4) If any damagp to ptmi e iu ariseB from the nooofaserranee by 
any aircraft of any of the mifainn regnlations, the **««^p^ shaft be 
d i'fiiifd to have been oeeasioned by the vilfdl default of the 
in charge of the aircraft at the time, unfess it is riiovB to the 
tion of the Court that the dremnstanees of the caae made a depaitore 
from the legnlations 



Aittfnofoe Jcr SmkmfiamM &), (4) 

(3) H an infiringement of the mHiH i nn legnbliana is caoied by the 
witfol default of the ovner or naTigator of an airoaft or of any 
in chax^ of the cnit at the time, that 
shall be goiky of a misdemeanoar. 

(4^ If the infringement of the eofiaon legolafians is finserf fay any 
vitfal defanh, the vilfiil defank riiaO be deeined to be the vflfdl die^^ 
of the naTigator. Prorided that if the narigator proves to the 
faction of the Caurt that he isHied proper orden for the 
and osed due dibeenee to enforee the obecnranee of the fnliwinB rrgnla 
tiooB, and that the vfaoSe re8ponsi»fity for the iiifi iiigni ieat in qmnlMM 
rested vith some other pemn, the naTigator shall be e iau|it €ram any 
famwififfit imder the pnrnsnn. 

(5) The mJfainn legolatMns may p r u f kl e for the inspertin a of air* 
cnft for the purpose of seeing that the cnft is pmp e dj provided with 
fights and the means of inairing fog Mgnih in eonf onaity with the eol- 
fiaon regolasioos {and the seisore and detention of any cnft not ao 

n- 



7— <1) Hie Board of TVnde mmj make wagt^tiam pRwifiiv 
arfl^ for farrniiling the identifieation of aireBafl^ 
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detennining and regulating generally the sixe, Bhape, and character of 
the identifying marks to be fixed under the regulations, and the mode 
in which they are to be afiKxed and rendered easily distinguishable 
[whether by night or day], and any such regulations may provide for 
the recognition of identifying marks complying with the law of any 
British possession or foreign nation which appears to the Board of Trade 
equally effective for facilitating the identification of aircraft. 

(2) The regulations under this section may provide for the seixure 
and detention of any aircraft which is not marked in accordance with 
those regulations. 

(3) If any person navigates or allows to be navigated any aircraft 
in respect of which any of the re<}uirements of the regulations made 
imder this section are not complied with, he shall be guilty of an offence 
under this Act [gu, he shall be guilty of a misdemeanour]. 

AmcRAFT Pafebs 

8 — (1) The Board of Trade may make regulations — 

(a) requiring logs and such other papers as may be prescribed to 

be carried in aircraft; 
(6) prescribing the form of such logs and other papers; 

(c) prescribing the entries to be made in logs and the time at 

which and the manner in which such entries are to be made; 

(d) as to the production, inspection, delivery up, and preservatioii 

of logs and other papers. 
(2) If any person contravenes any of the provisions of the regula- 
tions under this section he shall be guilty of an offence under this Act. 

Signals of Distress Rbgttlations 

9 — (1) The Board of Trade may make regulations as to what signals 
shall be signals of distress in respect of the various classes of airmft, 
and the signals fixed by those regulations shall be deemed to be signals 
of distress. 

(2) If a pilot of an aircraft uses or displays or causes or permits any 
person under his authority to use or display any of those signals of dift* 
tress except in the case of an aircraft in distress such of those signals 
as are appropriate to the class to which the aircraft belongs, he shall 
be liable to pay compensation for any labour imdertaken, risk incurred, 
or loss sustained in consequence of any person having been deceived 
by the signal [gu. he shall be guilty of an offence against this Act]. 

Customs Regulations 

10 — ^The Commissioners of Customs and Excise may, subject to the 
consent of Treasury, make such regulations as they may consider neces- 
sary for the prevention of smuggling and safeguarding the interests of 
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the Slate with respect to the imp o rt a tio p or cxportataon of goods Id 
afftnft into or from the Britirii TnJMMis, and may for thai pmpoBe 
apply, with the neoeasary modifieatians, all or any of the enactments 
relating to Castome, and may by those regulatians, with the eonsent 
of the Seoetazy of State and upon such tennB as to pi^yments to poliee 
anthoritieB as he may aanrtinn, require officers of pohee to pof orm in 
respect of aircraft aD or any of the duties imposed oo offieen of Cos- 
toras and may for that pmpoBe confer on police offieen afl or any of 
the powcsEB ponwmcd by officers of Costonks. 

Poerr Ofticb RnsuumosEB 

11 — ^The PoBtmaster-General may make regnlalians with re sp cet to 
the CM iv f? va nee of postal packets in aircraft, and may for that pmpu a e 
apply, with the neeesBary modificadoDs, all or any of the enactments 
renting to mail ships and the eonyeyance of postal parketa in daps. 

TbSSPASB AXD DaMACXS tor btJUST CArSED HT AlBCRAFT 

12— <1) The fli^ of an aircraft orer any land in the British IsiandB 
ritall not in itself be dfwned to be trespass, bat nothing in this pro- 
Tison shall affect the rights and remedies of any person in r e sp ec t of 
any in jmy to tj r ope r iv or person caused by an aircraft, or by any per- 
son carried therein, and any injmy caised by the assemUy of ^wimmm 
upon the landing of an aircraft siudl be deemed to be the natural and 
probable oonsequence of soch landing. 

(2) Where injury to prop er ty or person has been caised by an air- 
craft, the aircraft may be seiied and detained mitfl the owner thereof 
has given secority to the satisfactaon of a justice or an officer of pohee 
not below the rsnk of in^iector to pay such damagm as may be awarded 
in respect of the injury and any costs inridcfital to the proeeedin^L 

Saltage or Wbecked Aibcbait 

13 — (1) If any person finds, whether on land or at sea, an aircraft 
which has been wrecked or lost, he shall as soon as may be conmiimi- 
cate with the pohoe or other proper aathority, and the poboe or an- 
thority shaD eommonicate the information to the owner of the air- 
craft if he can be ascertained. 

(2) Where any soch aircraft is sahred then — 

(a) if the owner of the aircraft does not ahandnn his right to the 
aircraft he shall pay to any persons whose services have eon- 
triboted to the salvage of the aircraft, inchxhng any penon 
or authority who has given or communicated such information 
as af creaaid, any erpfiwes incmred by them for the purpose 
and five per cent, of the value of aircraft as salved, after de- 
ducting from that amount the amount of the exprnvB of 
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salvage payable by the owner, to be distributed among those 
persons in such manner as, in default of agreement, the Court 
having cognisance of the case may think just; and 

(5) if the owner abandons his right to the aircraft, it shall be- sold 

or otherwise dealt with for the benefit of the salvors. 
(3) The Board of Trade may make regulations for the purpose of 
carrying this section into effect, and in particular may prescribe ^diat 
authority shall be deemed the proper authority, the manner in whidi 
communications are to be made, the manner in which an owner may 
abandon his right to an aircraft, and the manner in which aircraft may 
be sold or otherwise dealt with for the benefit of the salvors. 

Seabch 

14 — (1) If any officer of police has reason for suspecting that an 
offence against this Act or any regulations made thereimder has been 
or is being committed on board any aircraft, he may enter and seardi 
the craft, and may search any person foimd therein or who may have 
been landed therefrom: 

Provided that before any person is searched, he may require to be 
taken with all reasonable despatch before a justice, who shall, if he 
sees no reasonable cause for search, discharge that person, but if other- 
wise direct that he be searched, and if a female she shall not be searched 
by any other than a female. 

(2) If any person assaults or obstructs any officer of police in search- 
ing an aircraft, or in searching any person in the aircraft, or who may 
have landed therefrom, he shall be guilty of an offence against this 
Act, and if any officer of police without reasonable groimd causes any 
person to be searched, that officer shall be guilty of an offence against 
this Act. 

Sbizube and Dbtbntion of AntCBAFT 

15 — ^The Secretary of State may make regulations as to the manner 
in which aircraft, liable to seizure and detention under this Act may 
be seized and detained. 

Forgery, etc., of Certificates, etc. 

16 — ^If any person — 

(a) forges or fraudulently alters, or assists in forging or fraudulent^ 
altering or procures to be forged or fraudulently altered, any 
certificate of registration, airworthiness, or competency under 
this Act or any log or other papers required under this Act to 
be carried in an aircraft; or, 

(6) makes or assists in making or procures to be made any false rep- 

resentation for the purpose of prociuring the issue of a oeiidfi- 
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cste of Mu M%M thinf iw, or of pfocarmi^ crtlvr for liiiiiwlf or for 
any other peEBOo a eerCifieate of c nmpcifn cy; or 



(e) fitandnloitij Dses a eerdfieate of regisCiatian, mnwoK^uoBm, or 
cnmpcifncy wiiieh has been f orsed, altered, fajjcffleri, or mm- 
pcnded, or to wiiieh he m nol entiUed; or 

(d) fitandolenthr lends his eertificate of eampetency, or aDom h to 

be OBed by any other peEBOo; or 

(e) tcrgeB or frandolentiy ahen or dbbb or aaBsta m foigpng or 

fraodolently altering or nm^ or fjm c m e s to be fo^^ or 
frandolently aherod or need, or aUom to be laed l^ vxf 
other peEBon, any mark for idcntifymg an aiicnft» 
he rfiall be snflty of a 



Pc3nsH]fB3pr FOB OwvKstcaB 



17 — (1) An offenee against this Act dec lar ed to be a 
ahafl be pnnisfaable with a fine or with knpnBOoment not 
two yean, with or without hard laboor, but may, instead of being 
coted on mdictnient as a nusdemeanour, be prosecuted smnmaiily in 
manner provided by the Smnmazy Jmiadiction Acts, and if so 
cnted dnO be pimishabfe only with imprisonment for a tenn not 
mwiing three months with or withoat hard laboor, or with a fine not 
one hondred pimroiw, or with both soeh *"!■* mmwhj^ba jmd 



(2) An offenee against this Act not dedared to be a 
riiaD be proeecnted wnmnarily in manner prorided by the Snmmaiy 
JurisdictiQn Acts, and ihaD be poniflfaable with a fine not tfn^jwllug 
one hondred poonds or with imprisonment for a term not tfn^jwling 
three months, with or without hard labour, or with both soeh imprino- 
ment and fine. 

(3) Where a person is beneficially interested otherwise than by way 
of nwrtgage in any aircraft registered in the name of some other per- 
son as owner, the person so interested shaD as wril as the registered 
owner be snbiect to aD the pecimiazy penalties by this Act imposed 
on ownefs of aircraft, so nererthefess that proxedings may be taken 
for the enforcement of any soeh penalties against both or either of the 
aforesaid parties with or without joining the other of them. 



P utfl- iMOXS AS TO PCBUC FoSKK2t AmCBAlT 



18 — It shall not be lawful for any aircraft in the smite of aiqr 
foreign State to pass orer or land on any part of the Britirii Iniinds or 
the territorial waters adjacent thereto eseept on the inritatioB of Wb 
Majesty [or of some department of His Ma jcstj' s GovenHneotl and 
any person carried in an aocraft eontxaTenmg the [iuisaiaiB of this seo- 
tion shall be guilty of a misdaDDeanoiir, and, unfesB the Seeretaiy of Slate 
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otherwise orders, the aircraft may be seized, detained, and seardied, 
and the persons carried therein or landed therefrom may be seardied 
in accordance with the provisions of this Act. 

POWEB TO FiBB ON AlBCBAFT FLTmO OVEB PBOHIBirBD AbBAB 

19 — ^If any aircraft flies or attempts to fly over any prohibited lone 
or being an aircraft in the service of a foreign State flies or attempts 
to fly over any part of the British Islands or the territorial waters ad- 
jacent thereto in contravention of this Act, it shall be lawful for any 
commissioned officer in His Majest3r's Navy, Army, or Marines [not 
below the rank of ], to cause a gun to be fired as a mgaalf 

and if, after such gun has been fired, the aircraft fails to respond to 
the signal by complying with such r^^ations as may be made by the 
Secretary of State under this Act for dealing with the case, to fire at 
such aircraft, and any such commissioned officer and every other pea> 
son acting in his aid or by his direction shall be and is hereby indemni- 
fied or discharged from any indictment, penalty or other proceeding 
for so doing. 

JUBIBDICnON 

20 — (1) For the purpose of giving jurisdiction under this Act every 
offence shall be deemed to have been committed in the place in or over 
which the same was actually conmiitted or in any place in which the 
offender may be. 

(2) Where any person, bdng a British subject, is charged with hay- 
ing committed any offence on board any British aircraft in the air, 
over the high seas, or over any foreign country, or on board any foreign 
aircraft to which he does not belong, or not being a British subject is 
charged with having committed any offence on board any Britidi air- 
craft in the air over the high seas, and that person is found within the 
jurisdiction of any Court in His Majesty's domuiions which would have 
had cognisance of the offence if it had been conmiitted on board a Brit- 
ish aircraft within the limits of its ordinary jurisdiction, that Court 
shall have jurisdiction to try the offence as if it had been so committed. 

(3) Where any offence is committed in any aircraft in the air over 
the British Islands or in the territorial waters adjacent thereto, the 
offence shall be deemed to have been committed either in the place in 
which the same was actually committed or in any place in which the 
offender may be. 

Supplementary Provibionb as to Bbitish Aircrait 

21 — (1) If any person assumes the British national character on an 
aircraft owned in whole or in part by any person not qualified to own 
a British aircraft for the purpose of making the aircraft appear to be a 
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British aircraft, the aircraft shall be liable to be seized and detained 
under this Act unless the assumption has been made for the purpose 
of escaping capture by an enemy or by any person in the exercise of 
some belligerent right. 

(2) If the owner or pilot of a British aircraft does an3rthing or per- 
mits anything to be done, or carries or permits to be carried any papers 
or documents, with intent to conceal the British character of the air- 
craft or of any person entitled under this Act to inquire into the same, 
or with intent to assume a foreign character, or with intent to deceive 
any person so entitled as aforesaid, the aircraft shall be liable to be 
seized and detained under this Act, and the pilot, if he conunits or is 
privy to the commission of the offence, shall in respect of each offence 
be guilty of a misdemeanour. 

(3) If an unqualified person acquires as owner, otherwise than in 
accordance with this Act or the r^ulations made thereunder, any in- 
terest, either legal or beneficial, in an aircraft assimiing the British 
character, that interest shall be subject to forfeiture. 



Application of Foreign ENUsnoBNT Act 

22— The Foreign Enlistment Act, 1870, shall have effect as if the ex- 
pression "ship" included any description of aircraft, and as if the 
expression "equipping" in relation to an aircraft included, in addition 
to the things specifically mentioned in that Act, any other thing which 
is used in or about an aircraft for the purpose of fitting or adaptuig 
her for aerial navigation. 

EbcTBNT OF Act 

23 — (1) The provisions of this Act and of the regulations made 
thereunder shall, except so far as they are expressly limited to the 
British Islands and the territorial waters adjacent thereto, apply to — 

(a) all British aircraft wheresoever they may be; and 

(b) all foreign aircraft whilst in or over any part of His Majesty's 

dominions and the territorial waters adjacent thereto; 
and in any case arising in a British Court concerning matters arising 
within British jurisdiction foreign aircraft shall, so far as respects such 
provisions, be treated as if they were British aircraft; 

Provided that no such provisions, except those relating to the regis- 
tration of aircraft and those contained in collision regulations, aircraft 
papers, regulations, and signals of distress regulations, shall apply to 
aircraft whilst in or over any part of His Majesty's dominions outside 
the British Islands or in or over the territorial waters adjacent to any 
such part. 

(2) Subject as aforesaid, nothing in this Act shall be construed as 
limiting the power of the legislature of any British possesdon outside 
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the British Islandfl to make provision in relation to the poflBearion and 
the territorial waters adjacent thereto with respect to any of the 
matters dealt with by this Act. 

EXBMPnON OF GOVBRNMBNT AlBCRATT 

24 — ^This Act shall not, except so far as it may be applied by Order 
in Council, apply to aircraft belonging to His Majesty, 



■f 



CHAPTER XV 

THE TRANSATLANTIC FLIGHT 

THE XC'S — THE lOBS OF THE C-5 — ^BEAD'S STORT 

Bellinger's stort — the great naval flight — 

hawker's story — ^ALOOCK's stort — THE R-M 



Ever since the Wri^t brothers demonstrated that 
a hea^ie^-than-ai^ machine could rise from the ground 
with its own power and cany a man aloft thiou^ the 
air, aeronautical aigineers have been ambitious to 
build an aircraft that would fly across the Atlantic 
Ocean from the Old World to the New, or from the New 
World to the Old Elxactly one hundred years to the 
verv month after the first steam-drivoi vessd crossed 
the Atlantic, from Savannah, Georgia, to England, 
XC-4, U. S. naval flying*boat, flew from Rockaway, 
Long Island, via Halifax, Trepaasey Bay, Newfound- 
land, Azores, lisbcm, Portugal, Fenol, Spain, to Plym- 
outh, England; and on June 13 the ''Vimy "-Bomber, 
built by the Mckers, limited, England, made a non- 
stop fli^t from St. John's, Newfoundland, to Gefdai, 
Galway, Ireland; and on July 2 the R-34, the British 
rigid dirigible, flew frcHu East Fortune, near Edinbutj^ 
Scotland, via Newfoundland to Mineda, Long Island, 
in lOS hours and 12 minutes; and it made the retuni 
trip to Pulham, Norfolk, England, in 75 hours and 3 
minutes. The NC-4 flew from Trepaasey Bay to Plym- 
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outh in 59 hours and 56 minutes^ and the Vickers 
Bomber made its flight in 16 hours and 12 minutes. 
The distance of the first flight from Trepassey Bay to 
Plymouth was about 2,700 miles; the distance of the 
one taken by the Vickers was 1,950 miles. The dis- 
tance covered by the R-34 was 3,200 miles each way. 

On May 16, 1919, three U. S. naval seaplanes, the 
NC-1, NC-3, and NC-4, set out to fly from Trepassey 
Bay, Newfoundland, to the Azores. The NC-4 alighted 
at Horta the next day. The NC-1, under command of 
lieutenant-Commander Bellinger, did not quite com- 
plete the flight owing to fog, and after the crew was 
rescued by a destroyer, had to be towed into Horta, 
where it sank. The NC-3, with Commander Towers, 
was lost for 48 hours in the fog, but finally taxied to 
Porta Delgada on its own power. Owing to the 
damaged condition of the boat, it could proceed no 
farther. On May 16 Commander Read flew the NC-4 
to Porta Delgada; on May 27 from there to Lisbon; 
on May 30 to Ferrol, Spain; and on May 31, to Plym- 
outh, England, thus completing the transatlantic flight 
in 46 flying hours. 

On May 18 Harry Hawker and Mackenzie Grieve 
flew from St. John's in a single-motored Sopwith, and 
after 15 hours in the air had to alight on the ocean, 
1,000 miles east of where they started and 900 miles 
from their goal. 

On June 14 Captain John Alcock and Lieutenant 
Arthur W. Brown, in a bimotored Vickers aeroplane, 
flew from St. John's, Newfoundland, to Galway, Ire- 
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land, without stoppings thioo^ fog and sleet and rain, 
in 16 hours and 12 minutes. 

Previous Attempts to Flt Acsofis the Atlantic 

The first actual attempt to % acroes the North 
Atlantic from America to England was made by Walter 
Wellman, in 1910, when he set sail in the rigid dir^ 
ble America from Atlantic City. The engines were 
not strong enou^ to force the huge gas-bag against 
the breeze, and it was blown out of its course and came 
down in the sea, 1,000 miles cff Cspe Hatteras, ^diere 
the balloon was abandoned and the crew was picked iq>. 

During a test fli^t of a second dirigible called Ae 
Akron, on July 2, 1912, Mr. Mdvin Vaniman and four 
of his crew were killed by an exploaon of the hydrogen 
gas with which the gas-bag was inflated. 

In 1894 Glenn L. Gurtiss, throu^ the gpnefos ity of 
Mr. Rodman Wanamaker, constructed a Sying-hosA, 
in which Captain Porte was to % across the Atlantic. 
The seaplane was completed and tests were being made 
when the war broke out, and the enterprise had to be 
abandoned. Nevertheless, the seaplane did go to 
England, but in the hull of another boat. There it 
performed excellent service for the British Govern-' 
ment himting Him submarines. 

As soon as the armistice was signed, France, Eng- 
land, and the United States began to lay plans to use 
some of the airships designed for war for the purpose 
of flying across the Atlantic. Captain CoK, who flew 
from France across the Mediterranean, started frcHn 
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Paris to fly to Dakar on the extreme point of Cape 
Verde, and from there across the South Atlantic to 
Pemambuco^ Brazil. Owing to engine trouble, he 
did not reach Dakar. 

The NC's 

The giant navy flying-boats built for the trans- 
atlantic flight were not only of extraordinary size 
but of imusual construction, and represent a wholly 
original American development. The design was con- 
ceived in the fall of 1917 by Rear-Admiral D. W. 
Taylor, Chief Constructor of the Navy, who had in 
mind the development of a seaplane of the TnAYinniiTif^ 
size, radius of action, and weight-carrying ability, for 
use in putting down the submarine menace. Had the 
German submarines gained the upper hand in 1918, 
the war would still be going on, and these great flying- 
boats would be produced in quantity and flown across 
the Atlantic to the centres of submarine activity. 

The first of the type was completed and given her 
trials in October, 1918, and since that time three more 
have been completed. 

The flying-boats were designated NC, the N for 
navy, and C for Curtiss, indicating the joint produc- 
tion of the navy and the Curtiss Engineering Cor- 
poration. Being designed for war service, the boats 
are not at all freak machines put together to perform 
the single feat of a record-breaking flight, but are roomy 
and comfortable craft, designed and built in accor- 
dance with standard navy practice. The NC-1 has 
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been in service seven months, and lecdved roo^ 
handling ¥dien new pilots for the other NC boats were 
trained cm her, but is still in gpod condition. 

The term flying4x)at is used for the NC type be- 
cause it is actually a stout seaworthy boat, that (dou^is 
thiou^ roug^ water iq> to a q)eed of 60 miles per 
hour, and then takes to the air and flies at a q)eed of 
over 90 miles per hour. 

The hull or boat proper is 45 feet kog by 10 feet 
beauL The bottcHn is a double plank Vee, with a 
single stq) someidiat similar in f omi to the standaid 
navy pcHitocHi (or smaller seaplanes. live bulkheads 
divide the hull into six water-tig^t ccHnpaitments with 
water-tig^t doors in a wing passage for access. The 
forward compartment has a coc^it for the lookout 
and navigator. In the next ccMnpartment are seated 
side by side the prindpal pikt or aviator and his 
aagistant. Next OMnes a ccMnpartment for the mem- 
bers of the crew off watch to rest or deep. After this 
there are two ccMnpartments containing the gascdine- 
tanks (wh^e a mechanician is in attendance) and 
finally a space for the radio man and his a{^)aratusL 
The minimnm crew conasts of five men, but nonnaDy 
a relief crew couki be earned m addition. To guar* 
antee water-tightness and yet keep the planking thin^ 
there is a kyer of mushn set in marine ghie between 
the two pUes of planking 

The wings have a total area of 2,380 square feet. 
The ribs of the wing are 12 feet long, but only weig^ 
26 ounces each. 
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The tail in this craft is unique and resembles no 
other flying machine or animal. The tail surface is 
made up as a biplane^ which is of the general appear- 
ance and size of the usual aeroplane. Indeed, this tail 
of over 500 square feet area is twice as large as the 
single-seater fighting-aeroplanes used by the amy. 

Engines 

The four liberty engines which drive the boat are 
mounted between the wings. At 400 brake horse- 
power per engine, the maximum power is 1,600 
horse-power, or with the full load of 28,000 poirnds^ 
17.5 pounds carried per horse-power. One engine is 
moimted with a tractor propeller on each side of the 
centre line, and on the centre line the two remaining 
engines are mounted in tandem, or one behind the 
other. The front engine has a tractor propeller, and 
the rear engine a pusher propeller. This arrangement 
of engines is novel, and has the advantage of concen- 
trating weights near the centre of the boat so that it 
can be manoeuvred more ea^y in the air. 

Controls 

The steering and control in the air are arranged in 
principle exactly as in a small aeroplane, but it was not 
an easy problem to arrange that this 14:-ton boat could 
be handled by one man of only normal strength. To 
insure easy operation, each control surface was care- 
fully balanced in accordance with experiments made 
in a wind-tunnel on a model of it. The operating 
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cables were ran throng baD-bearing puBeys, and aD 
avoidable fricticHi eliminated. Finattjr, the oitire 
craft was so balanced that the centre of gravity of aD 
wei^ts came at the resultant centre of fift of all lift- 
ing surfaces^ and the tafl surfaces so adjusted that 
the machine would be inherently stable in fli^t. As 
a result, the boat will Bj hersdf and will amtmne on 
her course without the OHistant attention ot the pibt. 
However, if he wishes to change course, a sK^t pres- 
sure of his controls is oioug^ to swing the boat 
pron^)tty. There is provision, however, for an as- 
sistant to the pilot to rdieve him in roug^ air if he 
becomes fatigued, or wishes to leave his post to move 
about the boat. 

In the design of the metal fittings to reduce the 
amoimt of metal needed a q)ecial alloy sted of 150,000 
pounds per square inch tensile strength was used. 
To increase bearing areas, belts and pins are made of 
large diameter but hoflow. 

A feature that is new in this boat is the use of welded 
aluminum tanks for gasoline. There are nine 20O- 
gaOon tanks made of sheet aluminum with welded 
seams. Each tank wei^is but 70 pounds, or .35 
pKHmds per gallon oi contents, about one-half the weight 
of the usual sheet-sted or copper tank. 

Loaded, the machine weig^ 28,000 pouncb, and 
when empty, but including radiator, water, and fixed 
instnmients and equq)m^it, 15,874 pounds. The 
useful load available for crew, supplies, and fuel is, 
therefore, 12,126 pounds. This useful load may be 
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put into fuel, freight, etc., in any proportion desired. 
For an endiirance flight there would be a crew of 
5 men (850 pounds), radio and radiotelephone (220 
pounds), food and water, signal-lights, spare parts, 
and miscellaneous equipment (524 poimds), oil (750 
pounds), gasoline, 9,650 pounds. This should suflice 
for a flight of 1,400 sea miles. The radio outfit is of 
suflScient power to commimicate with ships 200 miles 
away. The radiotelephone would be used to tatt: 
to other planes in the formation or within 25 miles. 

The principal dimensions and characteristics of the 
NC type may be summarized as follows: 

Engines 4 Liberty 

Power .1,600 

Wing span 126 upper 

94 feet lower 

Length 68 feet 5^ inches 

Height 24 feet 5}^ inches 

Weight, empty 15,874 lbs. 

Weight, loaded 28,000 lbs. 

Useful load 1 2, 126 lbs . 

Gravity-tank 91 gals, capacity 

Fuel-tanks 1,800 gals, capacity 

Oil-tanks 160 gals, capacity 

PmsT Aerial Stowaway 

In connection with the trials of NC-1, the first of 
the type completed^ two significant happenings are 
recorded. 

The first concerns the first aerial stowaway. At 
Rockaway Naval Air-Station arrangements were made 
to take 50 men for a fiight to establish a world's 
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Old; the 50 men were HffwnHed^ we^g^ied, and caie- 
fully packed in the boat The fl^t was sa cccHafu Dy 
made, and iqxm return to the beadi the offi^^ 
ooonted the men again as fhey came adKse. Hie was 
astonished to find there were 51. An invest^stko 
was made at once, wfaidi revealed the iact tibat a 
mechanic idio had bem woddng on the boat before 
the fl^t had hidden in the fanU for over an hour 
before the actual dqiartme in order to go on the tt^xL 
This man is, no doubt, the worid's fint aerial stow* 
away. 

Becxho) of the Flkgbt 

The NC-1, 3, and 4 left Rockawaj at 10 A.K. on 
May 8 for Halifax, The NC-4j owing to engfne 
trouble^ had to land at sea near Chatham^ BfasBL; 
the other two continued on their way, and readied 
Halifax at 7.55 p. ic (6^ New Toik time) on May 8; 
after waiting until the monung of May 10^ the NC-1 
and 3 left Halifax at 8.44 a. ic After travelling 38 
miles, the NC-3 was forced to return to Halifax due to 
the crackiDg of a propeller. The NC-1 arrived at 
Trepassey Bay on May 10 at 3.41 p. x. The NC-3 
arrived at 7.31 p. ic 

After being refitted with a new engme the NC-4 kft 
diatham at 9.25 a. il, Wednesday, May 14^ and ar- 
rived at Halifax at 2.05 p.m. It left there on Tlmsdigry 
May 15, at 9.52 A. ic, and arrived at Trepassey Bay aft 
6.37 p. iL (New Toric time 5.37 p. il). 

On the monung of Fridayi May 16, the three flyin|^ 
boats left TrqnaBej Bay at 6.05 f. M. It was a dear 
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moonlight nighty and as 21 United States destroyers 
were stationed along the route from North latitude 
46-17 to 39-40, the airships were in conmiunication 
with the fleet all the way over. 

Because of a thick fog which obtained near the 
Azores the NC-4 landed at Horta of the eastern group 
at 9.20 A. M.; just 13 hours and 18 minutes after start- 
ing. The NC-1 landed at sea and sank, and the NC-3, 
which flew out of its com^, landed at Ponta Delgada. 

Time of NC-4's Flight to Lisbon 

The NC-4 in its flight from Trepassey to Lisbon 
covered a distance of 2,150 nautical miles in 26.47 
hours' actual flying time, or at an average speed of 
80.3 nautical miles. The three seaplanes left Tre- 
passey at sunset on May 16, and the NC-4 reached 
Lisbon soon after noon on May 27, the eleventh day 
after its "hop" from Newfoimdland. Its record in 
detail is as follows: 

IXstanoe; SP>^ 

Ooorse Date Knots Time Knote 

Rockaway-Chatham (forced 

landing about 100 miles off 

Chatham) May 8 300 6.45 62 

Chatham-Halifax May 14 320 3.61 85 

Halifax-Trepassey May 15 460 6.20 72.6 

Trepassey-Horta May 16-17 1,200 15.18 78.4 

Horta-Ponta Delgada May 20 160 1.46 86.7 

Ponta Delgada-Iisbon May 27 800 9.44 82.1 

Trepassey-Iisbon 2,160 26.47 80.8 

The total flying time from Rockaway^ N. Y., to 
Lisbon, Spain, was 42.43. 
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The fastest previous passage of the Atlantic was 
made by the giant Cunard liner Mauretania, whidi 
made the trip from Liverpool to New York in four 
days, 14 hours, and 27 minutes. 

Here is the log of the last 1^ of the transatlantic 
flight, completed with the arrival of the NC-4 at 
Plymouth, based on wireless and cabled despatches 
received at the Navy DQ)artmait. 

1.21 A. M., from Plymouth: "XC-4 left Lisbon 6^ 
(New York 2.23 a. m.). May 30, and landed Mondego 
River, getting imderway and proceeding to Ferrol, 
where landed at 16.46 (12.45 New York time). De- 
stroyers standing by XC-4; will proceed to Ptymouth 
to-morrow if weather permits." 

6.50 A. M. — ^From Admiral Eju^p at London: "Prom 
the Harding: 'U. S. S. Gridley to U. S. S. Rochester, 
XC-4 e^)ects to leave Ferrol for Plymouth at 6 a. ic 
to-morrow morning, signed Read.' " 

7.22 A. M. — ^From Admiral Kni^p at London: "NC-4 
left Ferrol at 06.27 (2.27 a. m. New York time)." 

8.11 A. M. — ^From Admiral Eju^p at London: "Fol- 
lowing received from U. S. S. George Washington: 
'From U. S. S. Stockton, XC-4 passed station two at 
.07.43 (3.43 A. M. New York time).'" 

9.24 A. M. — ^From Admiral Emq)p at London: "NC-4 
passed station four at 09.06 (5.06 New York time)." 

9.50 A. M. — ^From Admiral Enapp: "NC-4 arrived 
at Plymouth at 14.26.31, English dvil time (9.26 a. m. 
New York time)." 

11.56 A. M. — ^From Admiral Kni^p: "NC-4 passed 
Mengam at 12.13 local time." 
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3.17 p. M. — ^Prom Admiral Plunkett, commaQder of 
destroyer force at Plymouth: "NC-4 arrived at 
Plymouth 13.24 (9.24 a. m. New York time) in per- 
fect condition. Joint mission of seaplane division and 
destroyer force accomplished. Regret loss of NC-1 
and damage to NC-3; nevertheless, information of 
utmost value gained thereby. Has department any 
further instructions?" 

The members of the crews were: 

NC-1 — Commanding officer, Lieutenant-Commander 
P. N. L. Bellinger; pilots, Lieutenant-Commander M. 
A. Mitscher and Lieutenant L. T. Sarin; radio oper- 
ator. Lieutenant Harry Sadenwater; engineer, Chief 
Machinist's Mate C. I. Kesler. 

NC-3— Commanding officer. Commander John H. 
Towers; pilots. Commander H. C. Richardson and 
Lieutenant David H. McCullough; radio operator, 
Lieutenant-Commander R. A. Lavender; engineer. 
Machinist L. R. Moore. 

NC-4 — Commanding officer, Lieutenant-Commander 
A. C. Read; pilots, Lieutenants E. F. Stone and Walter 
Hinton; radio operator. Ensign H. C. Rodd; engineer. 
Chief Machinist's Mate E. S. Rhodes. 

The Loss of C-5 Naval Bump 

The C-5 naval dirigible, called "Blimp," was 192 
feet long, 43 feet wide, 46 feet high, and contained 
180,000 cubic feet of hydrogen. It was driven by two 
150 horse-power union aero engines. 

It left Montauk Point early Wednesday morning. 
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May 14, and was in the air oontinnoiisltjr tor 25 hoaa 
and 45 minutes. 

It anived at Halifax at 9^ a. h., Thoraday mom^ 
ing. New Yoik time. 

On Tbmsday afternoon the OS bmst from her 
moorings in a gale and was swept to 8e& Lkntenant 
Little was hart in an attempt to pull the rip ooid of 
the dirigible in order to deflate her. The ooid faroke, 
and he received a ^rain idien he jmiqied from the 
C-5 as she b^an to rise. 

The C-5 arrived at the FJeasantviDe base, near St. 
Jdm's, after being in the air oontinaooflly tor 25 
houTB and 40 minutes. A perfect landing was made 
within the narrow ocmfines of the old crickei^kdd, 
which was clK)8en as the anchorage for the ainahqi. 
lieutenant J. V. Lawrence was at the idled at the com- 
pletion of the voyage and the nuumflr in lAddi he 
handled the 8hq> while the landing was being perfonned 
evoked a cheer of adndrstioQ from the crowd widdi 
had gathered. 

As soon as she had been secured at her anAongp, 
a big force, under Lieutenant little, was set to woik 
preparing the shq) for the transadantie flj^t. It 
was not long before the treadierous wind began to 
play upon the dirigitde, and eaily in the afternoon 
she was torn from her anchorage but was reei^ytmed 
and secured again. 

Immediate after arrival, Lieutenant-Commander 
Cofl and his crew got out of the car and porepaied to 
take twdve hours' deep before continniqg their ffiji^ 
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across the Atlantic. Before turning in, however, he 
told the stoiy of the trip to Newfoundland. 

In it he gave all the credit to Lieutenant Campbell 
and Lieutenant J. V. Lawrence, both of whom, he 
said, were weary "and ahnost seasick," but stuck to 
their posts. He also described the period of several 
hours during which the airship was "lost" over New- 
foundland. 

"We made a 'landfall^ at St. Pierre," he said, "but 
found ourselves on the west instead of the east shore 
of Placentia Bay. From this point we attempted to 
follow th6 Chicago's radio directions, but they did not 
work. For the moment we were lost. 

"We started 'cross lots' and saw about all of New- 
foundland, and I must say that this is the doggonedest 
island to find anjrthing on I ever struck. Eventually 
we hit the railroad track and followed it to Topsails, 
which we identified, and then continued on to St. 
John's. There was considerable fog, but it did not 
trouble us. 

"Throughout the time we were trying to find our- 
selves we had difficulty with our wireless set, and part 
of the tune it was out of commission. 

"Our troubles started just after midnight, when the 
sky became overcast. Before then we had been flying 
imder a full moon at an altitude of 1,000 feet. We 
lost our bearings while approaching Little Miquelon 
Island, off the south coast of Newfoundland, about 
170 miles from St. John's." 

Commander Coil praised the work of the landing 
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crew which moored the dirigible. Rear-Admiral Spen- 
cer S. Wood, commander of the aviation base, greeted 
the C-5^s conjmander. 

The C-5 is 192 feet long, 43 feet wide, and 45 feet 
high; it has a capacity of 180,000 cubic feet. Cruising 
speed, 42 M. P. H.; climb, 1,000 feet per minute. 

The car is of stream-line form, 40 feet long, 5 feet in 
maximum diameter, with steel tube outriggers carry- 
ing an engine at either side. Over-all width of riggers, 
15 feet. Complete weight of car, 4,000 pounds. 

Seven passengers may be carried, but the usual 
crew consists of four. At the front the coxswain is 
placed; his duty is to steer the machine from right to 
left. In the next compartment is the pilot, who oper- 
ates the valves and controls the vertical movement of 
the ship, and aft of the pilot are the mechanicians con- 
trolling the engines. At the rear cockpit is the wire- 
less operator. 

LlEUTENANT-CoMMANDEK ReAD's StORT OP 

Transatlantic Flight 

(BeprirUed from "New York World'') 

Horta, the Azores, May 18.— "The NC-3 left the 
water at Trepassey Bay at 10.03, Greenwich civil 
time, on the afternoon of May 16; the NC-4 at 10.05, 
and the NC-1 some time later. The Three and Four 
together left Mistaken Point on the course for the 
Azores at 10.16, and ten minutes later sighted the One, 
several miles to the rear, and flying higher. 
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"We were flying over icebei^, with the wind astern 
and the sea smooth. Our average altitude was 800 
feet. The NC-4 drew ahead at 10.50, but when over 
the first destroyer made a circle to allow the NC-3 to 
catch up. We then flew on together imtil 11.55; when 
we lost sight of the NC-3, her running lights being too 
dim to be discerned. 

"From then on we proceeded as if aJone. Our engine 
WM hitting finely, and the oil pressure and water tem- 
perature was right. It was very dark, but the stars 
were showing. At 12.19 on the morning of the 17th 
the May moon started to appear, and the welcome sight 
made us all feel more comfortable. 

"As it grew lighter the air became bumpy, and we 
climbed to 1,800 feet, but the air remained bumpy 
most of the night. 

"Each destroyer was sighted in timi, first being lo- 
cated by star-shells, which, in some cases, we saw forty 
miles away; then by the search-lights, and finally by 
the ships' light. All were brilliantly illuminated. 
Seme wL appa^nUy in the exact ^tion dedg- 
nated. Others were some miles off the line, necessi- 
tating frequent changes of our course so that we 
might pass near. 

"At 12.41, when we were passing No. 4 destroyer, we 
saw the lights of another plane to port. We kept the 
lights in sight for ten minutes. After that we saw no 
other plane for the remainder of oiu* trip. 

"So far, our average speed had been 90 knots, indi- 
cating that we had a 12-knot favorable wind. At 
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1^ the wind became lesB lainandble an^ 
tol/nOfeet. 

'' At 5.45 we saw the finfe of the dflini. As it grew 
l^ter a Dour wotiieB appeared to have paaaed. Hie 
power-plant and eveiyllung dse was miming perfeclljr. 
Tlie radio was wivking marvdloiidljr wdL Meaniges 
were received from over 1^900 nuksp and oar n£o 
oflioer sent a meaBBge to lus mother in the States via 
CSapeRaoe. 

"Gape Baoe, then 730 miles away, rqwrted fliat the 
NC-3's radio was wuking pooily. The NC-3 was 
ahead of the NC-1, and astern of ns, we learned bj 
intereqited measages. Eadi destroyer reported oar 
passing b7 radio. 

''Sandwkdbes and coffee from the tfaennos bottles and 
chocolate casady tasted fine. No emergency rations 
were used. Thejr require too great an eme^eenejr to 
be i^^redated. I made several inapectioQ taps aft 
and hdd discoflBJoos with the radio man and the en- 
gineer. Everything was all li^xL 

''At 6.55 we passed over a merdiant Aip, and at 8 
o'dodL we saw oar firat indications of possihle traabk^ 
running throng fi^t fannpe of fpg. It deared at 
8.12, iMit at 9.27 we nm into more fog for a few minnteB. 
At 9.45 the fog became thicker and then dense. Hie 
son disiq^ieared and we lost all sense of direction. 
The compasB spinning indicated a steep bank, and I 
had visions of a posBifale nose dive. 

''Then the son i^qpeared and the bloealy once mon^ 
and we regained an even ked and pot the plane on a 



268 AIRCRAFT 

course above the fog; flying between the fog and an 
upper layer of clouds. We caught occasional glimpses 
of the water, so we climbed to 3,200 feet, occasionally 
changing the coiu^ and the altitude to dodgq the 
clouds and fog. 

''We sent out a radio at 10.38 and at 10.55 to the 
nearest destroyer, thinking the fog might have lifted. 
We received replies to both messages that there was 
thick fog near the water. At il.lO we ran into light 
rain for a few minutes. 

"At 11.13 we sent a radio to the destroyer and could 
hear Corvo reply that the visibility was ten miles. 
Encouraged by this promise of better conditions 
farther on, we kept going. Suddenly, at 11.27, we 
saw through a rift what appeared to be a tide-rip on 
the water. Two minutes later we saw the outline of 
rocks. 

"The tide-rip was a line of surf along the southern 
end of Flores Island. It was the most welcome sight 
we had ever seen. 

"We were 45 miles off our calculated position, indi- 
cating that the speed of the plane from the last de- 
stroyer sighted had been 85 knots. The wind was 
blowing us east and south. 

"We glided near to the shore and rounded the point. 
Finding that the fog stopped 200 feet above the water, 
we shaped our course for the next destroyer, flying low, 
with a strong wind behind us. We sighted No. 22 
in its proper place at 12 o'clock. This was the first 
destroyer we had seen since we passed No. 16. 



TRANSATLANTIC FLIGHT 269 

''Tlie visibility then was about 12 miles. We had 
pl^ity of gasoline and oil, and decided to keep (m to 
Ponta Ddgada. Th^i it gpt thick and we missed the 
next destroyer. No. 23. The fog closed down. 

''We decided to keq) to our coarse mitil 1.18,and then 
made a 90-degree turn to the li^t to pick iq) Fayal 
or Pico. Before this time, at 1.04, we sifted the 
northern end of Fayal, and once more fdt safe. 

"We headed for the shore, the air clearing when we 
neared the beach. We roimded the island and landed 
in a bi^t we had mistak^i for Horta. 

"At 1.17 we left the water and rounded the next point. 
Then we sifted the Columbia throu^ the fog and 
landed near her at 1.23. 

" Our elf^)sed time was 15 hours and 18 minutes. Our 
average speed 81.7 knots. All personnel is in the best 
of condition. The plane requires sU^t repairs. 

"The NC-1 is being towed to port h^e. Its per- 
sonnd is on board the Columbia, all in fine shape. 

"The TTiree has not yet been located, but will be. 
We win proceed to Ponta Delgada wh^i the weather 
permits." 

Ponta Delgada, May 20. — "Excq>tionaIly bad 
weather, which was totally unei5)ected, was the sole 
reason for the failure of all three of the American 
navy's se^lanes to fly from Trepassey, Newfoundland^ 
to Ponta Delgada on schedule time," said Commander 
John H. Towers to the correspondoit of the Associated 
Press to-night. 

''Individually, the members of the crew of the NC-3 
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virtually gave up hope of being rescued Saturday 
night, but collectively they showed no signs of fear, 
and ' carried on ' untU they arrived in port here Monday 
and heard the forts firing salvoes in welcome, and wit- 
nessed the scenes of general jubilation over their es- 
cape from the sea. 

"Having run short of fuel and encountered a heavy 
fog, the NC-3 came down at 1 o'clock Saturday after- 
noon in order that we might obtain our bearings. The 
plane was damaged as it reached the water, and was 
unable to again rise. While we were drifting the 205 
miles in the heavy storm the high seas washed over or 
pounded the plane, and the boat began to leak. So 
fast did the water enter the boat that the members 
of the crew took turns in bailing the hull with a small 
hand-pimap, while others stood on the wings in order 
to keep the plane in balance. Meanwhile we were 
steering landward. 

"That our radio was out of commission was not 
known to the crew until our arrival here. Commtmica- 
tion had been cut off since 9 o'clock Monday owing to 
our having lost our ground-wire. 

"We ate chocolate and drank water from our radi- 
ator. This was our only means of subsistence. The 
crew smoked heavily in order to keep awake while we 
were drifting. No one of us obtained more than four 
hom^' sleep after leaving Trepassey until Ponta Del- 
gada was reached. 

"The hands of all the members of the crew of the 
NC-3 were badly swollen as a result of their heroic 
work at the pump; otherwise they did not undergo 
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much suflFering. The men have now ftdljr recovered 
from their tiying eaqierience. 

''The NC-3 encountered heavy clouds at 1 o'dodc 
Saturday moming. The li^t instrumentB on boaid 
f afled, and we sailed the plane above the clouds in 
order to get the benefit of a moonK^t reading of the 
instruments. 

'' We kept in siglit of the NC-l unta neariy diQflig^ 
Saturday, and with the NC-1 until shortly after day- 
li^t. AH the planes were flying in fonnation, but the 
NC-1 and NC-4 were underneath the clouds part of 
the time because their li^t instruments were good. 

'"Hie NC-3 had no difficulty in being guided by star- 
shells, search-U^tSy and smc^ from the station shqxi 
until we reached Station 14, idiich was not seen. 

''I assumed that we were off our couise, but did not 
know on which side, and began flying a parallel ooune 
in what I tfaou^t was the directicm of Gorvo. Shortly 
after dayh^t we encountered a heavy fog, rain squalb, 
and hi^ winds, all of wbkh continued until the NC-3 
went down iqion the water. 

''Before alighting on the surface of the sea my cal- 
culaticHis showed us to be in the vidniiy of land, but 
with only two hours' fud siqiply on hand and with 
the weather clearing it was decided to land and ascer- 
tain our exact position. 

''Our radio kq>t up sending measages, assumipg 
that the torpedo-boat destroyere were picking them 
iq>. We did not know the radio was usdess and that 
the destrojrers had not been receiving the messages. 

"AH the crew thou^ the sea would moderate but 
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the plane was so badly damaged in the high billows 
that we were unable to rise again. 

"We were 60 miles southwest of Pico when we 
alighted; the position being where we had figured we 
were before coming down. 

"The clearing of the weather proved only temporary, 
for later a storm came up and continued for 48 hours. 
With both lower wings wrecked, the pontoons lost, 
and the hull leaking, and the tail of the machine dam* 
aged, the plane was tossed about like a cork. 

"In order to conserve the remaining 170 gallons of 
fuel we decided to 'sail' landward, hoping to sight a 
destroyer on the way. But we did not pass a single 
ship until we reached Ponta Delgada. Off the porfc 
we declined proffered aid by the destroyer Harding^ 
which had been sent out to meet us, and 'taxied' 
into port under our own power. 

" During the two days' vigil of seeking land or rescue 
ships we fired all our distress signals, none of which 
apparently were seen. 

"Without informing the crew of the fear that I had 
that we would be lost, I packed our log in a water- 
proof cover, tied it to a lifebelt, and was prepared to 
cast it adrift when the NC-3 sank. 

"The nervous strain was terrible while we were 
drifting, and the men smoked incessantly. This was 
the only thing that kept them awake. 

"I believe a transatlantic flight is practicable with- 
out a stop with planes a little larger than the NC type. 
The engines of all three of the planes worked per- 
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f ectly, and could have ran 6,000 mfles more if there had 
been suffici^it fuel (m boaixL 

''Wire trouble in the instrument board was the 
mechaniral defect experienced by the NC-3.^ 

CosoiANDER Bellinger's Stobt 

{From "Xew York World^ 

Horta, Azores, May 22. — ^'^ At 22.10 GiBenwich time 
(6.10 p. M. New York time) the NC-1 left the water 
and took up her position in the formation astern of 
the NC-3 and NC-4, bound for the Azores, to land at 
Horta or Ponta Delgada, depending on the gasoline 
consumption. 

'' The NC-1 got away with difficulty due to the heavy 
load she earned. Finally, after a long run on the sur- 
face, she reached planing speed and hopped oS. The 
Three and Four were far ahead. We could just make 
out the nimiber '4' in the distance. When night came 
we lost si^t of the other plane entirely. 

'' No. 1 station ship we passed on the port hand. It 
made us fed good to see our solid friend below us, while 
we were passing over an array of icebergs which re- 
sembled gigantic tombstones. The course we fol- 
lowed took us over one iceberg just at dusk. Our 
altitude thai was 1,000 feet, which gave us room and 
to spare. 

"The other station ships, placed 50 miles apart, we 
passed in their regular order, some on one side and 
some on the other. We foimd that star-shells fired 
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by the station ships at night were visible for a much 
greater distance than were the rays of the search-lights* 
On one occasion two ships were visible to us at the same 
time. 

"The night was well on before the moon rose, and we 
wondered whether the sky would prove to be clear 
or overcast. Luckily it was a partially clear moon 
that rose bright and full; and though passing clouds 
sometimes obsciu^ it, the sky could always be suffi- 
ciently defined to be of iaestimable aid to the pilots 
controlling the plane. 

''We flew along at an altitude of 1,200 feet, and got 
the air drift during the night from the dropping flares, 
sighting on them with the drift indicator. The air 
was slightly lumpy through the night. A station ship 
full in the rays of the moon was ahnost passed without 
being seen by us. Then it focussed its search-light 
upon us to attract our attention. 

"Nobody on board the NC-1 slept during the entire 
flight. The time passed very quickly, and we found 
the work of watching for the station ships and checking 
the air drift very interesting. Hot coffee and sand* 
wiches were available for all hands throughout the 
flight. 

''Finally, the glow of the dawn appeared in the east 
and soon thereafter the sun arose. The motors were 
hitting beautifully, and we were making a good 70 
miles per hour. Everybody was feeling fine and con- 
fident that nothing could stop us making Ponta Del- 
gada. 
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PUme Rims into a Thick Fog 

''But soon we b^an to encount^ thK^ overcast 
patches and the visibility became poor. As we went 
through one thick stretch, statiim ship No. 16 kxmied 
dead ahead of us. Some of the station shq)6 radioed 
weather reports to us. We passed No. 17, on the port 
hand, at a distance of 12 miles at 10.04 (6.04 New 
York time), and shortly thereafter, whfle we wefe 
flying at an altitude of 600 feet, we ran into a thick fog. 

^'The pilots climbed to get above the fog, for it was 
very dense and bedimmed their gog^es and the ^aas 
over the instruments very quickly. It was almost 
impossible to read the instruments. Pilots Barin and 
Mitscher did excellent work and brou^t the plane to 
an altitude of 3,000 feet, well above the fog. For a 
while there the si^t was a beautiful one, but none of 
us could appreciate it. We could not see the water 
throu^ the iog^ and we could not detennine how far 
we were drifting. 

''We dodged some iogj but soon encountered more. 
We continued on, side-slipping and turning in an effort 
to keep on our coiuse, imtil 12.50 (8.50 A.M. New 
York time), when we decided to come down near the 
water and get our bearings, intending then to ftj under- 
neath the iog. We came down to an altitude of 75 
feet. The Aisibility there was about half a mile. Tlie 
air was bimipy and the wind shifted from 350 to 290 
magnetic. 

'We changed our course to ccHiform with the new 
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conditions; and sent out radio signals requesting cam- 
pass bearings by wireless. We decided to land if the 
fog thickened. A few minutes thereafter we ran into 
a loW; thick fog. I turned the plane about and headed 
into the wind, landing at 13.10 (9.10 a. m. New York 
time), after flying a total of 15 hours. 

"The water was veiy rough; much too rough to war- 
rant an attempt to get away again. The outlook was 
exceedingly gloomy. We realized that we could not go 
on, and must wait where we were to be picked up. 
The wind and the condition of the water prevented 
our taxiing over the sea to windward, and we soon 
found that radio communication between the plane and 
the ships was difficult and unsatisfactory. 

"We put over a sea-anchor shortly after we aligjhted, 
but it was carried away almost immediately. Then 
we rigged a metal bucket as a sea-anchor, and that did 
a great deal of good. The wings and tail of the NC-1, 
however, got severe punishment from the rough sea» 
and the fabric on the outer and lower wings was slit 
to help preserve the structure. In an effort to reduce 
the punishment to the plane, too, I kept one of the 
centre motors running, but nevertheless both the 
wings and the tail were badly damaged. 

''It looked for some time as if the plane would cap- 
size. All hands realized the danger we were in, but 
none of them showed the slightest fear. At 17.40 
(1.40 p. M. New York time) we sighted a steamer, hull 
down, and sent a radio message to her. Then we 
taxied in her direction. The ship proved to be the 
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Ionia. She had no wireless. After a little she sighted 
us. Then the fog shut down again and the ship dis- 
appeared from view. 

"Later, when the fog cleared, we saw that the ship 
was heading for us. We got alongside at 19.20 (3.20 
p. M. New York time), and at 2.20 were on board the 
Ionia. An effort was made to tow the plane, but the 
line parted. A destroyer came alongside at 00.35 
(8.35 p. M. New York time) and took charge of the 
NC-1. The Ionia landed us at Horta. The plane 
was left at latitude 29 degrees, 58 minutes, longitude 
30 degrees, 15 minutes." 

History op Navy's Great Ocean Flight 

November^ 1917 — Conference between navy and 
Curtiss engineers at Washington, D. C. 

January, 1918 — ^Working model tested in wind-tun- 
nel. Fotmd practical. 

October, 1918— Trial flight of NC-1 at Rockaway 
Beach, Long Island. 

November, 1918 — ^NC-1 makes long-distance trip 
from Rockaway to Anacostia, D. C, 358 miles, in 5 
hours 19 minutes. 

February, 1919— NC-2 climbs 2,000 feet in five 
minutes. 

February 24, 1919 — Secretary of Navy orders four 
planes to be prepared for transatlantic flight. 

April 3, 1919 — NC-2 fotmd to be impractical in de- 
sign of hull, and is taken out of the flight. NC-3 and 
NC-4 assembled at Rockaway. 
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May 7 — ^NC-4 damaged by fire while in hangar. 
Wings replaced. Elevators repaired. 

May 8 — ^Three planes leave Rockaway for Trepassey 
Bay, Newfoundland. 

May 8— NC-3 and N(M arrive at Halifax, N. S. 
(450 miles). 

NC-4 forced down by motor trouble. Puts in at 
Chatham Bay, Mass., for repairs after riding the waves 
all night. 

May 10 — ^NC-1 and NC-3 proceed from Halifax to 
Trepassey in 6 hours 56 minutes (460 miles). 

May 14 — ^NC-4 flies from Chatham to Halifax in 4 
hours 10 minutes at 85 miles an hour. 

May 16 — ^Three planes leave Trepassey Bay for 
Azores, 1,250 miles. 

NC-4 lands at Horta, Azores, in 15 hours 18 minutes. 

NC-1 drops in ocean half hour from Mores. Crew 
rescued; seaplane a total wreck. 

NC-3 lost in storm. Forced to descend 205 miles 
from destination. 

May 19 — ^NC-3 arrives at Ponta Delgada riding 
waves imder own power. Wings and huU wrecked. 
Engine-struts broken. Out of race. 

May 20 — ^NC-4 flies from Horta to Ponta Delgada, 
Azores, 160 miles, in 1 hour 44 minutes. 

May 27 — ^NC-4 flies from Ponta Delgada to Lisbon, 
Portugal, 810 miles, in 9 hours 43 minutes. Plying 
time from Newfoxmdland to Portugal (2,150 miles), 
26 hours 45 minutes. 

May 30 — ^NC-4 flies from Lisbon to Ferrol, SpaiOi 
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300 miks, after a hah at Momi^, 100 nnka north 
of LidboD, owing to engpne trouble. 

Alay 31— NC^ flies from Fenol, S^Mii^ to Fl^^ 
Entjand, 400 miles, without a hitch, thus oompletipg 
Ihe transatlantic fli^t as scheduled, 

British Eftortb to Flt thb Ahariic 

Ciq)tain Hawker, with his Sopwith, was the fint to 
g^ to St John's on Maidi 4. He was qnid^jr fol- 
lowed fay Captain Raynham and Us MartinflijfdeL 

Owing to the oHistant bad weather wfaidi has ob- 
tained for seven wedcs, the Bntiflh fliers had not 
dared to attempt the fli^t mitil Sunday, May iS, 
lAea Hawker and Ba]^iham started. Eveiythiqg 
from snow to the 70-mile gale idiidi blew on i^nil 15 
has been eqierienced at SL John'& The stonn eon- 
tinned thron^bout that and the next mnrmng. The 
mechanirians at the hangais of the two fl|ying-€aiii|Mi 
spent the nig^t watching and gnardiiig the aeroplanes. 
The Martinsyde plane, idudi was housed in one of the 
portable canvas hangais used by the Bntiflh anny in 
the war, was in dan^r of injmy for a time, when the 
gale iqiped up the pc^ that andiored the canvas flies 

^^t^ hanear. and for a tame threatened to ffM^*<* the 
whole thing into the air. These stonns have made 
the grounds impoflrihle for taking off, and as the fliers 
hoped to take advantage of the full moon, vdiidi was 
beginning to gradually wane, the opportonitieB for 
flying by moonfi^t disappeared and a second moon 
was on the wane before they started. 
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On March 4 Captain Hawker landed at St. John's, 
Newfoundland, with his Sopwith plane, and his five 
mechanics began to assemble the machine, which fol- 
lows the general lines of construction adopted by the 
Sopwith war-plane designers. It is 46 feet wide and 31 
feet long, with a flight duration of 25 hours at 100 
miles an hour. During a daylight-to-dusk duration 
test Commander Grieve and Pilot Hawker covered 
over 900 miles in 9 hours 5 minutes, exactly half the 
distance between Newfoimdland and Ireland. The 
Rolls-Royce engine develops 375 horse-power at 1,800 
revolutions of the crank-shaft. A four-bladed pro- 
peller is used geared down to 1,281 revolutions. The 
Sopwith machine weighs 6,000 potmds fully equipped 
for the transatlantic flight. In the trial test the en- 
gine consumed 146 gallons of petrol — slightly over 
one-third the capacity of the taiJis, which are placed 
behind the engine and in front of the cockpit in which 
Major Hawker and Commander Grieve sit. 

At the end of the 900-mile tryout the engine devel- 
oped exactly the same power as at the start, which 
leads Major Hawker to believe the engine will continue 
to perform the same for the rest of the distance. 

Major Hawker proposed leaving St. John^s, New- 
foundland, about 4 o'clock in the afternoon, and travel- 
ling through the night they hoped to pass the south 
coast of Irelaad shortly before noon the following day, 
English time, arriving at the Brooklands aerodrome, 
near London, at 4 o'clock, a total flying time of 19 
hours and 30 minutes. 
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In case tliey were f oreed to dneend into Ae bo^ 
the ''fairing" of tiie bmdBgd is m oooBtnicted tiuit it 
forms a boat laige enoq^ to msppoit the two men in 
the water for some time. In addition tliey wear fife- 
saving jackets. A medical officer in tiie RotiBh Air 
Ministiy made iqp some scientific food Hiilfid e nt for 
f orty-ei^t hoon. This inchides sqgVj dieeae^ coffise^ 
sandwicheSy and tabloids. 

Major Habbt Hawobb 

Bfajor Haiiy Hawker is an Aostiafian, joBt 3L 
He is the h^iuest paid flier in the worid. He was a 
bicycle medianie in Australia when he went to Eqg^and 
in 1912 and became an aenqplane medianic. In 1912 
he joined the T. O. M. Sopwitfa Cansptaxy, and a year 
later he came to the United States and flew in ''Tim" 
Woodruff's NasBsn Boofevaid meet. Hawker le- 
tumed to England^ and about a year later entered 
the famous ''round TSngljuwl flj^htw" 

On October 24, 1912, in a Sopwith bqdane, designed 
after the pattern of the American Wri^ht^ and driven 
by a 40 hoise^Niwer ABC engine, he put iqp the 
Brithh duration lecoid to 8 hours and 23 minnteH^ 
thus winning the Michdin Ciq> for that year. 

On May 31, 1913, in a SopwitJi tractor biplane, 
with an 80 horse^power Gbome engme, he put iqp the 
British altitude record for a pilot alone to 11,450 feet^ 
and on June 16 of the same year, in the same madiine, 
he hung up a record, with one paascngerj of 12,900 
feet. 
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On the same day he took up two passengers to 10,600 
feet, and on July 27 took up three passengers to 8,400 
feet, all of which were British records. 

In 1913 and 1914, in a Sopwith seaplane. Hawker 
made two attempts to win the Daily MaiTs $25,000 
prize for a flight on a seaplane around Great Britain. 
The first time he was knocked out by illness at Yar- 
mouth, and the second time he met with an accident 
near Dublin. 

During the last three years Hawker has been test 
pilot for the Sopwiths, receiving $125 for each flight, 
and sometimes making a dozen in a single day. His an- 
nual earnings in this period are estimated at $100,000. 

Commander Grieve 

Commander Mackenzie Grieve is 39 years old. He 
has not been connected with aeronautics for any great 
length of time, but is an officer of the Royal navy, who 
has specialized on navigation and wireless telegraphy 
and telephony. He has been strongly commended by 
the Admiralty for his work in this direction, and has 
been chosen as a navigator on the cross-sea trip be? 
cause he has combined two branches of a naval offi- 
cer's work, which are not, as a rule, made the subject 
of specialization by one man, but both of which are 
essential to such a feat as a transatlantic ffight. 

Test Flights op the Sopwith 

On April 11 Major Harry Hawker made a successful 
test flight at St. John's. 
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The wireless station there sent messages to the 
aviator which he was unable to pick up, but the sta- 
tion at Moimt Pearl kept in continual touch with the 
machine through all the flight. After his flight the 
flier said that his speed while in the air had been on 
an average of 100 miles an hour. 

The Mabtinsyde Plane Abbives 

On April 2 Captain Frederick Phillq)s Raynham, 
the pilot of the Martinsyde aeroplane, and Captain 
Charles WHlard Fairfax Morgan, navigator, arrived 
at St. John's and b^an to make preparations for 
setting up their canvas hangar which was to house 
their aeroplane. The aerodrome selected was at the 
Quid Yivi. This site had been selected by Major 
Morgan about three months ago, and the tent was 
set up on that field as per the plans and spedficsr 
tions. 

The biplane weighs, fuDy loaded, about 5,000 
poimds and carries 360 gallons of gas, while the Sop- 
with weighs about 6,100 pounds and carries only 350 
gallons. Raynham sa3rs he has a cruising radius of 
2,000 miles with a twenty-mile head wind against him 
all the way across. But as the prevailing winds are , 
from west to east, he expects to fly with the wind 
most of the way. The machine was designed by G. 
H. Handas}^de, who has had many years' designing 
experience in co-operation with H. P. Martin, chair- 
man of Martinsydes. 

The reappearance in the transatlantic attempt of a 
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Martinsyde plane as a competitor for the Dcnly MaU 
prize recalls that the firm as early as 1914 entered for 
a transatlantic competition, having completed a mono- 
plane which was to have started from St. John's, fhe 
scene of the present venture. This machine was to 
have been flown by Gustave Hamel; who, it will be 
remembered, while flying from London to Paris, 
came down at Calais, ascended again, and has never 
since been heard of. He is believed to have been 
drowned in the North Sea, for no trace of his machine 
was ever foxmd. 

Captain Raynham 

Captain Ra3mham is 25 years old. He b^an to 
fly at 17, being the possessor of half a dozen of the 
oldest flying Ucenses in England. Most of his experi- 
ence has been in experimental and test flying. 

Rajmham went with Martinsydes in the early de- 
velopment days of 1907, and was with them when 
they began monoplane production in 1908. This they 
continued imtil the war began, when they turned to 
building biplanes, the present machine being only a 
very s^ght modification of their latest fighting scout. 

The Martinsyde biplane was not especially designed 
for the transatlantic flight, but was taken from stock. 
It still carries its original fighting equipment, similar 
to that used during the war. The machine is named 
the "Raymor," a combination of the names Raynham 
and Morgan. 

The machine has a wing span of 41 feet and a lift- 
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iog aiea of 500 square feet; over-dl kngtli, 26 feet; 
hd^t, from grocmd to top of propeller, 10 feet 10 
inches. The eo^e is a BoHs-Royoe ''Falooiiy" wfaidi 
is rated at 285 horse^power. It has s espuaty of 
devdoping up to 300 hone-power at a speed of 100 
to 125 miles per hour. The enmiiig ndras is 2,500 
miles. 

The Martinsyde madmie carries no fife-saving np' 
paratus of any kind. Tanks are prafvided for fad 
capacity of 375 gallons, msSaeat for a fl%^ of 25 
hours at 100 miles per hour. Baynham's idea is to 
make an ascent at an an^ of 3 d^rees until an alti- 
tude of 1,500 feet is reached. Thu attitude would be 
attained in 24 hours, at which time land on the other 
side would be within {daning dutanoe. 

Captain Woods's ATTEMPrED Fuobt to Amntin^ 

Tlie aerc^lane of the Shortt brothers, one of the 
entries for the $50,000 race across the Atlantic, was to 
start from Irdand for Newfoundland, Tlie wmAin^ 
is expected to make the joumey in twenty hours, but 
owing to a defective carburetor the mariiine fell in 
the Irish Sea while making the fl^t from T&^ghiMl to 
Ireland. Ciq)tain Woods was rescued, but no further 
news has been received of the prgjarations for the 
fli^t. 

Tlie Shortt brothers had chosen the limeikk sec- 
tion of Ireland for their starting-point. It is coo* 
adered likely that the Shortt trial will be the only 
east-to-west attempt, all of the other entrieB in the 
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Daily MaiVs contest having indicated their intention 
of flying eastward because of the strong head winds 
from the west. 

The machine entered by the Shortt brothers is the 
Shortt "Shiel" aeroplane. It is fitted with a 375 
horse-power Rolls-Royce engine, developing a speed 
of ninety-five miles an hour. The machine carries a 
pilot and a navigator. Of biplane type, the machine, 
its makers say, is capable of a 3,200 mile non-stop drive. 

In their apphcation to the British Air Ministry, 
the Shortts designated Major James C. P. Woods, of 
the Royal Flying Corps, as pilot, with Captain C. C. 
WyUe. In addition to his experience in the air. Major 
Woods had considerable experience as a navigator on 
destroyers guarding troop-ships through the Atlantic 
submarine zone. Major Woods, who has flown more 
than 10,000 miles, gained fame as a bomber in France. 

The latest contestant to arrive at St. John^s was the 
Handley Page Berlin Bomber which was landed on 
May 10. The biplane is the only one to be compared 
with the United States navy flying-boats in size. 
The wing spread is 126 feet, the chord 12 feet. The 
total weight of the machine is about 16,000 pounds. 
It carries 3 pflots, 3 mechanics, 2 wireless operators, 
and 2,000 gallons of gas. The wireless is long enough 
to keep in touch with both shores all the way. The 
route is to Limerick, Ireland. The machine has four 
Rolls-Royce motors of 350 horse-power, and the aero- 
plane is taken from stock. They expect to travel 90 
miles per hour. 
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One of the pflots is Colond T. Gran, the Norw^an 
who first flew from Scotland to Norway in August, 
1914. He was a member of the British R. A. F. and 
also with C^tain Scott in the Soutii Polar Ebq)edition. 

Major Brackley has had periu^ as much eaqieri- 
ence in night flying as any living man, and Admiral 
Mark Eerr is one of the oldest pilots in England, He 
was the sixth to be granted a pilot's license in Eln^and. 

Hawker's Story of Atlantic FucKr 

Thurso, Scotland, May 26. — ^Hany Hawker and 
Mackenzie Grieve gave the London DaUy MaU an 
outline of their historic flight. Hawker told his shny 
simpl}' as foUows: 

"We had very difficult ground to rise from on the 
other side. To get in the air at all we had to run di- 
agonally across the course. Once we got away, we 
climbed very weU, but about ten minutes up we passed 
from firm, clear weather into fog. 

'^Off the Newfoundland banks we got well over lliis 
fog, however, and, of course, at once lost si^t of the 
sea. The sky was quite clear for the first four hours, 
when the visibility became veiy bad. Heavy cloud- 
banks were encoimtered, and eventually we flew into 
a heavy stonn with rain squalls. 

"At this time we were flying well above the clouds 
at a height of about 15,000 feet. 

"About five and one-half hours out, owing to the 
choking of the filter, the temperature of the water 
cooling out the engines started to rise, but after com- 
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ing down several thousand feet we overcame this 
difficulty. 

"Everything went well for a few hours, when once 
again the circulation system became choked and the 
temperature of the water rose to the boiling-point. 
We of course realized imtil the pipe was cleared we 
could not rise much higher without using a lot of motor 
power. 

"When we were about ten and one-half hours on 
our way the circulation system was still giving trouble, 
and we realized we could not go on using up our motor 
power. 

"Then it was we reached the fateful decision to play 
for safety. We changed our course and began to fly 
diagonally across the main shipping route for about two 
and a half hours, when, to our great relief, we sighted 
the Danish steatner which proved to be the tramp 
Mary. 

"We at once sent up our Very light distress signals. 
These were answered promptly, and then we flew on 
about two miles and landed in the water ahead of the 
steamer. 

Impossible to Salve Machine 

"The sea was exceedingly rough, and despite the 
utmost efforts of the Danish crew it was one and a half 
hours before they succeeded in taking us off. It was 
only at a great risk to themselves, in fact, that they 
eventually succeeded in launching a small boat, owing 
to the heavy gale from the northeast which was raging. 
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^It wasfoinid inqxMsOble to nhne the ma^^ 
however^ is most piobabljr fltill aflosfe aomewliere in 
the mid-Atlantic 

''Altogether, before bemg jmjced vp, we had been 
fourteen and a half hoars out from Newfoundland. 
We wore pid^ iqp at 8.30 (Britiflh sonuner time). 

''Fnun Captain Duhn of the Mary and his Damah 
crew we ie(»ved the greatest kindness on our jooincy 
home. The shq) carried no wirdess, and it was not 
untQ we arrived off the Butt of Lewis that we were 
able to communicate with the authorities. 

"Off Loch E[rd)all we were met by the destroyer 
WodUbm and conveyed to Scapa Flow, where we had 
a q>lendid wdcome home from Admiral Freemantfe 
and the moi of the Grand Fleet^ 

Commander Mackenzfe Grieve, the navigator of the 
Sopwith, said: 

"When but a few hundred miles out a strong north- 
erly gale drove us steadily out of our course. It was 
not always possible, owing to the pressure of the dense 
masses ci doud, to take our bearings, and I calculate 
that at the time we determined to cut across the diq>- 
ping route we were about 200 miles off our course. 

''Up to this change of direction we had covered 
about 1,000 miles ci our journey to the Iriflh coast." 



ViCKEBS "Vdit" Bcmiber Makes FiBar Nqn-Siqp 

FUGDT TBOU AmKBICA TO EUBOFB 

Leaving St. John's, Newfoundland, at 12.13 p.n. 
New Yoik time on Saturday, June 14^ the '^^ckem 
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"Vimy" bomber, bimotored Rolls-Royce aeroplane, 
with two four-bladed propellers, and piloted by Cap- 
tain John Alcock and navigated by Lieutenant Arthur 
W. Brown, landed at Clifden, Galway, Ireland, at 
4.40 A. M. New York time, aerially transnavigating 
1,960 miles of the Atlantic Ocean, from the New World 
to the Old, in 16 hoiuB and 12 minutes, or at an av- 
erage rate of 120 miles an hour. Although the moon 
was full, the fog and mist was so dense that the avia- 
tors could not see the moon, sim, or stars for fourteen 
out of the sixteen hours in the air. Dming the fligjht 
they flew through atmosphere so cold that ice caked 
on the instruments. Nevertheless, the engines funo* 
tioned consistently throughout the journey, which 
was, in many ways, as remarkable as the voyage of 
"The Ancient Mariner," whom Coleridge's poem of 
that name describes. 

Unfortunately, the small propeller which drives the 
dynamo and generates the current for the wireless 
radio instruments had jarred loose and blown away 
shortly after the machine ascended into the air, and 
the atmosphere was so surcharged with electricity that 
Lieutenant Brown could not get any radio messages 
through, and the airship was lost to the world for over 
sixteen hours. During the flight the men experienced 
many thrills, primarily because they had no sense of 
horizon, due to the thick fog which prevailed most erf 
the way over. Under those conditions the navigation 
was remarkable, and when the aviators saw the aerials 
at Clifden they were delighted. In landing they mis* 
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took the b(^ for a fidd^ and consequentily made a 
bad landings for the machine sank into the bog and 
stuck there badly damaged in the wing. 

Captain Aixxx^k's Stoky 

Describing the experiences of himself and Lieutenant 
Brown, Captain Alcock, in a message iwm Gah¥ay to 
the LondcHi Daily MaH, which awarded them the 
$50,000 prize for making the first non-stop fli^t acroBS 
the Atlantic between Europe and America, said: 

"We had a terrible journey- The wonder is that 
we are here at all. We scarcely saw the sun or mocm 
or stars. For hoiuis we saw none of them. The fog 
was dense, and at times we had to desc^id within 
300 feet of the sea. 

"For four hours our machine was covered with a 
sheet of ice carried by frozen sleet. At another time 
the fog was so dense that my speed indicator did not 
wori^, and for a few minutes it was alanniug. 

"We looped the loop, I do beEeve, and did a steq> 
spiral We did some comic stunts, for I have had no 
sense of horizon. 

"The winds were favorable all the way, northwest, 
and at times southwest. We said in Newfoundland 
that we could do the trip in sixteen hours, but we never 
thou^t we should. An hour and a half before we saw 
land we had no certain idea where we were, but we 
believed we were at Galway or thereabouts. 

"Our delight in seeing Eastal Island and Taibot 
Island, five miles west of Clifden, was great. The 
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people did not know who we were^ and thou^t we 
were scouts looking for AlcocL 

''We encountered no unforeseen conditions. We 
did not suffer from cold or exhaustion^ except when 
looking over the side; then the sleet chewed bits out 
of our faces. We drank coffee and ale^ and ate sand- 
wiches and chocolate. 

''Our flight has shown that the Atlantic fli^t is 
practicable, but I think it should be done, not with 
an aeroplane or seaplane, but with flying-boats. 

"We had plenty of reserve fuel left, using only two- 
thirds of our supply. 

' ' The only thing that upset me was to see the machine 
at the end get damaged. From above the bog looked 
like a lovely field, but the machine sank into it to the 
axle, and fell over on to her side." 

Alcock Has Spent 4,500 Houbs in Am 

There are few fliers, living or dead, who have passed 
as many hours in the air as Captain John Alcock, 
the twenty-seven-year-old pilot of the first aeroplane 
to make a non-stop flight across the Atlantic. This 
officer of the Royal Air Force has flown more than 
4,500 hours. The one man who is known to have 
passed more time in the air is Captain Roy N. Francis, 
U. S. A. 

Big, blond, and ruddy. Captain Alcock is typicaify 
English ia appearance, voice, and mannerisms. His 
eyes are blue, and his hair, brushed straight back, is 
almost flaxen. He is more than six feet in height 
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and heavy of frame. Pofwerful wnate and foteanns 
attest to mai^ hoaiB of tinkering mtfa heavy ma- 
chineiy. 

Alcock, who was bom in Manchester in 1802, was 
apprenticed at seventeen to the EnqnesB Motor WoricBy 
a fimi interested at that time in the devdopmeDt of 
an aeroplane en^ne. Alcock h^)ed to bidld the fint 
aero engine made at that plant, and meanwhile devd- 
oped the %ing fever. 

Then he started eaqierimentipg with ffidas, aiui in 
1911 b^an to ftjr. He earned his certificate the fol* 
lowing year, and in 1913 won the first race in which he 
ever had entered. Shortly afterward he took second 
place in the Lcuidon to Manchester and letom cant- 
petiticm, at that time one of the most Uanaas av- 



In one of those early competitions Alcodc beat 
Frederick Raynham, the pilot of the Martinsyde 
which was in jured in tiying to get off for the transat- 
lantic fli^t with Hawker, whose effort to cross the 
ocean in a Sopwith ended in mid-ocean a few wedoEi 
ago. 

From the £sn of 1914 to the fall of 1916 Alcodc was 
an instructor of %ing at Eastchurch, wiiere he trained 
scHne of the best-known fiios of En^and, One of 
these was Major H. G. BracUey, pilot of the Handlqr 
Pag^ bomber, which has been smt to Newfoundland 
in tiie h(^ that it could get away first on the ^hop'' 
acrosB the Atlantic. 

From Eastchurch Alcock went to the DaidaneOesL 



294 AIRCRAFT 

There he won the Distinguished Service Cross as an 
ace, and it is the gossip of the air force that if he had 
not fallen prisoner to the Turks his rank would have 
been much higher. He has seven enemy planes to 
his credit. 

It was his bombing work that attracted most atten- 
tion, however, for he made a raid on Adrianople and 
dropped a ton of bombs, destroying 3,000 houses, 
blowing up an ammunition-train, and razed a fort. 
Out of the thirty-six bombs he dropped on that ex- 
pedition twenty were incendiary and sixteen high- 
explosive. Accurate knowledge of the damage he 
had inflicted on that September day in 1917 did not 
come until after the armistice was signed, but Alcock 
did not have to wait until the armistice to discover 
that his adventure had been a miKtaiy success. Ninety 
mfles from Adrianople on his i^tum^ht he could siffl 
see the glare in the sky from the fires his bombs had 
ignited. 

He was the first man to bomb Constantinople, 
and it was on his return from his second bombing ex- 
pedition over the Turkish capital that one of the en- 
gines in his twin Handley Page failed him. He man- 
aged to fly seventy-six miles on the other engine before 
he was forced to descend on the island of LnbroBi 
within twelve miles of the home station. 

But that twelve miles meant all the difference be- 
tween friends and enemies, and the aviator was taken 
prisoner and confined in the civil jail. Later he was 
removed to Constantinople and then to Asia Minorj 
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where he was held unt3 the annistice was signed. 
He returned to En^and December 16, 1918. 

Immediately upon his return Alcock joined the 
Mckers concern as a test pilot. It was due to his per- 
suasion that the conservative directors of the concern, 
which controls the British Westin^ouse woib, comr 
mitted themselves to the enterprise of entering an 
aeroplane in the transatlantic fli^t for the DaHy 
MaU prize of $50,000 for the first nonnst^^ fli^t. 

America Shabes Aloock's Triumfh 

There is hardly any comparison to be made be- 
tween Captain Alcock and his navigator, Lieutenant 
Arthur Whitten Brown. While Alcock is larg^ of 
frame, Brown is a full head shorter and bqjrish in 
build. There are gray threads in Brown's hair, me- 
mentoes of twenty-three months in a German piiscm-^ 
camp. His left foot is crippled, too, the result of a 
crash when he was brought down by German anti- 
aircraft guns behind the German lines at Ba- 
paume. 

Brown is an American bom of American parents in 
Glasgow in 1886. His father was connected with 
Geoige Westinghouse in the development of an en- 
gine. It was that engine that took him to the British 
Isles, and he took part in the organisation of the 
British Westin^ouse Company, now controlled by 
Vickers, Limited, the concern which built the plane in 
which the transocean fli^t was made. 



296 AIRCRAFT 

Lieutenant Brown 

Lieutenant Brown's mother was a member of the 
Whitten family of Pittsburgh; and his grandfather 
fought with the famous Hampden's Battery at Gettys- 
burg. Brown himself has Kved in Pittsburgh, where 
he went to continue the studies at the Westinghouse 
works that had begun in the works in England. 

He enlisted in the university and public school corps 
in 1914, and in 1915 took his wings. Most of his ser- 
vice was as an observer and reconnoissance officer. 
One time the machine in which he flew as an observer 
was shot down in flames. He says of that experience 
that he 'Vas biuned a bit," but was glad enough to 
escape capture. The machine he was in crashed. 
He passed nine months in a German hospital and four- 
teen more months in a German prison-camp, and then 
was repatriated by exchange. He spent the latter 
days of the war period in productions work for the 
Ministry of Munitions. 

Lieutenant Brown has never been a navigator in any 
but an amateur way. Navigation with him is simply 
a hobby, and on his frequent crossings of the Atlantic, 
he says, he never failed to persuade the captain of his 
ship to allow him on the bridge to take a shot at the 
sun. 

The flight across the Atlantic, Brown said, would be 
his last, for he is engaged to be married to Miss Ken- 
nedy, the daughter of a major of the Royal Air Force, 
and they are planning to pass their honeymoon (and his 
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share of the prize-money) on a trip around the world 
After that they are coming to America, and Lieutenant 
Brown plans to engage in the practice of electrical 
engineering. 

''Vimy'* Designed to Bomb Enebcy Towns 

The twin-engined Vickers-Vimy plane in which the 
English pilot and his American navigator crossed to 
Ireland has a 67-foot 2-inch wing spread. The length 
over all is 42 feet 8 inches; gs^, 10 feet; chord, 10 
feet 6 inches. It is a bombing-type plane, and its con- 
version to a peace-time adventure was accomplished 
by replacing the fighting equipment with tanks of a 
total gasoline capacity of 870 gallons, weighing more 
than 6,000 poimds. 

The two Rolls-Royce Eagle 375 horse-power engines 
are moimted between the upper and lower planes on 
either side of the fuselage. 

The outstanding feature of the Vimy is the strength 
and elasticity of its construction, accomplished by the 
use of hollow, seamless steel tubing. This tjrpe of 
construction extends from the nose to well behind the 
planes. 

The Yimy has a sturdy double imder-carriage, with 
a two-wheeled chassis placed directly under each en- 
gine. Fully loaded the craft weighs a trifle more than 
13,000 poimds. Even distribution of ei^t separate 
tanks and a cleverly arranged feeding system whereby 
the fuel is consumed at the same rate from all eight 
not only insured a well-balanced plane but promised 
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an "even keel" had the fliers been forced down on the 
surface of the ocean. 

A gravity-tank at the top of the fuselage was arranged 
to be emptied first, so it could serve as a life-raft any 
time after the first two hours of the flight, which period 
was necessary to exhaust the load of gasoline contained 
in that tank. 

The Vimy's radio apparatus is the standard lype 
used by the Royal Air Force, and was lent to Alcock 
by the British Air Ministry. It is similar to that 
carried by Hawker's Sopwith. The transmitting radius 
of this type of radio is placed at 250 miles. Messages 
can be received from a much greater distance, 

ViMY FuGHT Sets New World's Distance Reoobb 

ITie l,690^niile flight of the Vickers " Vimy " Bomber, 
carrying Alcock and Brown, establishes a new world's 
record, breaking the one made by Captain Boehm in 
a Mercedes-driven Albatross plane, which flew for 25 
hours and 1 minute and covered 1,350 miles. 

The year 1914, just previous to the war, was the 
most prolific in long-distance flights. On June 23 the 
German aviator Basser covered 1,200 miles in a Rump- 
ler biplane in 16 hours and 28 minutes. 

The same day Landsmann, another German, drove 
an Albatross machine 1,100 miles in 17 hours and 17 
minutes, and four days later 1,200 miles in 21 hours 
and 49 minutes. 

The nearest approach to Boehm's record was made 
on April 25 last, when Lieutenant-Commander H. B. 
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Grow, U. S. N., flew a twin-engine F-o-L %ing-boat 
a total distance of 1^250 miles in 20 hours and 20 
minutes. 

lieut^iant-Conmiander A« C. Read, in his hop on 
the NC-3 from TrejpasBey Bay to Horta in the Azores, 
broke no distance records in the 1,200 nautical miles 
he flew, but shattered the record for speed, making 
an average of 103.5 miles an hour. 

The French pre-war record was on ^ril 27, 1914^ 
by Paulet, who flew 950 miles in 16 hours and 28 
minutes. Since the war the French aviators Coli and 
Roget flew from MDacoublay, near Paris, to Rabat, 
Morocco, a distance of 1,116 miles without stopping. 
The engine was a 300 horse-power Renault, and con- 
stitutes the longest sin^ennotor non-st<^ fli^t on 
record. Miss Ruth Law holds the record for long- 
distance flight by a woman. On November 19, 1916, 
she covered the 590 miles from Chicago to HomeD, 
N. T., in 5 hours and 45 miimtes. 

THE FIRST TRANSATLANTIC FLIGHT OF THE R-34 



After a fli^t of 108 hours, the British 
which left Scotland at 2 a. ii. July 2, arrived at Roose- 
velt Field, Mineola, Long Island, N. T., at 9 a. m., 
Sunday, July 6, after a fli^t via Newfoundland and 
Halifax. Owing to the strong head winds and fog 
which prevafled the most of the journey tiie hug^ air- 
ship was delayed two days in its flight, and there was 
for some time grave doubt that she would arrive on 
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her own gasoline; for the supply was running low, 
and the aid of destroyers was requested by wireless 
from the R-34. 

As soon as the airship arrived over Roosevelt Field, 
Major John Edward Maddock Pritchard landed upon 
American soil, after a parachute drop of 2,000 feet. 

This completed the longest flight in histoiy, the 
distance covered being 3,200 miles, not counting the 
mileage forced upon the flyers by adverse winds. The 
time consmned was a few minutes more than 108 
hoius. The big airship brought over thirty-one per- 
sons, one of whom was a stowaway^ and a tortoise- 
shell cat. 

A fortunate turn of the wind at about 2 o'clock 
Simday morning made the success of the flight possible. 
Four times on Friday night and early Saturday morn- 
ing heavy squalls and thimder-storms had threatened 
to cripple or smash the flying colossus. 

During the worst of the storm on Friday night the 
big airship was suddenly tossed aloft 500 feet and 
pitched about like a dory in a heavy sea. For a time 
there was great danger that a vital part would be 
smashed and a landing forced on the rou^ water^ 
but the workmanship and material in every part of 
the 630-foot air giant proved flawless, and Com- 
mander Scott got his craft safely through. 

In response to calls for aid 200 men were sent from 
Mineola to Montauk Pointy Long Island, where it 
was at first hoped the R-34 might be towed by the 
torpedo-boats sent out to aid the airship. The sudden 
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shift in the wind decided Major Scott to continue ibe 
flight to Mineola as originally planned* 

At 8.35 A. M. the R-34 became visible from Mineola 
Pleld, looking at first like a splinter split off from ihe 
bluish horizon in the northeast. A thin line of lig^t 
beneath it made it distinguishable at first at a distance 
of about twenty miles. Slowly it disengaged itaelf 
from the bliuring lines where the earth and sky met, 
and gradually its bulk b^an to develop. As it ap- 
proached the field it rose for better observation, and 
at about 9 o'clock stood out in the sky in its full 8iq)er- 
dreadnought proportions, its painted skin req)onding 
to the sun, which had become bright a few minutes 
before, and giving off a dull, metallic g^eam between 
lead and aluminum in tint. 

It glided through the air with such smoothness as 
to give the suggestion that it was motionless and the 
spectator moving. Like the buzz of a midsummer 
noontime, the hinn of its motors produced no disturb- 
ing effect on the quiet. 

The ship approached the landing-place at a hei^t rf 
about 2,000 feet, coming from the east-northeast, and 
passing first over Mitchel Field. It swung around the 
skirts of Roosevelt Field, while its conmianders studied 
the details of the landing-place. The manoeuvres for 
observation took the dirigible three times around the 
field before she came to a stop. After 9.11 it shut off 
its motors, and hovered, like a fixed object, 2,000 feet 
above the groimd. 

The time of the R-34 for the transatlantic crossing 
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is slightly greater than the steamship record made Iby 
the Mauretaniaj which, in September, 1909, made the 
trip from Queenstown to New York in 4 days, 10 
hours, and 41 minutes. This is better by approxi- 
mately 2 hours than the time of the dirigible, which 
took 4 days, 12 hours, and some odd minutes. The 
R-34, however, starting from Edinburgh, covered a 
much greater distance. The rate of speed of the R-34 
in covering the 3,200 miles was 29| Imots per hour. 

AiRsmp Landed 

The crew sent the cableoon and it made a bull's-eye 
in the drop, falling squarely over the main anchor. 
The workmen, who rushed to catch it on the bound, 
were flimg to the groimd and rolled about, as if by the 
lash of a gigantic whip, but they subdued it in a sec- 
ond and rushed with it to the iron ring. An instant 
later it was dragged through this opening and the 
gas-bag was secured. A few moments later the crews 
of men were pinning it down like Gulliver, attaching 
anchors all along the hull to prepared anchorages of 
concrete and steel, sunk deeply into the earth. 

The British officers, accompanied by their American 
guest, Lieutenant-Conunander Zachaiy Lansdowne, 
climbed out of the gondola to receive the official greet- 
ings of the government of the United States and the 
hearty congratulations of brother seamen and ftyem 
in American and British imiforms. Those who ex- 
pected to find them worn and wan from their imparal- 
leled experience were astonished to see them all in 
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the finest fettle and spiiitB, luddy and vigoroas^ wide- 
awake, and fuO ot fun. 

The crew followed them to land, <m which none had 
set foot for neariy five days, all the membos bong 
in good health and ^iiitB, except one man, ^dio had 
suffered a smashed thumbs the only aoddent et the 
cruise. 

THE OFnCIAL LOG OP R-34 TRANSATLANTIC 
FLIGHT BY BKEGADIER-GENERAL R M. MATT- 
LAND, C. M. a, D. C. O., REPBESENTING THE 
BRITISH Am MINISTRY 

Atlantic fli^t by rigid airshq) R-^, from East 
Fortune, Scotland, to LcHig Island, New Yoik, via 
Newfoundland: 

Distances covered woe as follows: East Fortune to 
TrinitT Bay, Newfoundland, 2,050 sea-miles. Trinity 
Bay, Newfoundland, to New Yoik, 1,080 sea-miles. 

It was originally intoided that this fl^t should have 
takoi place at die beginning ot June, but owing to 
the uncertainty 6[ the Gennans signing the peace 
terms the British Admiralty decided to detain her 
for an extoided cruise up the Baltic and aksig the 
German coast-hne. This flight occiqned 56 hours 
under adverse weath» oviditions, during which time 
an air distance ci roo^bly 2,400 miles was covered. 

At the conclusion ci this fli^t the slup was taken 
over from the Admiralty by the Air ^finistry, and the 
airship was quickly overiuuiled for the journey to the 
United States of America. 
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The date and time of sailing decided upon was 
2 A. M. on the morning of Wednesday, July 2, and fhe 
press representatives were notified by the Air Minish 
try to be at East Fortmie the day previously. 

Started Ahead op Schedule 

At 1.30 A. M. on the morning of Wednesday, July 2, 
the airship was taken from her shed and actually took 
the air 12 minutes later, thus starting on her long 
voyage exactly 18 minutes in advance of scheduled 
time. 

1.42 A. M., Wednesday, July 2. 

The R-34 slowly arose from the hands of the land- 
ing party and was completely swallowed up in the 
low-lying clouds at a height of 100 feet. When flying 
at night, possibly on accoimt of the darkness, there ia 
always a feeling of loneliness inmiediately after leaving 
the groimd. The loneliness on this occasion was ac- 
centuated by the faint cheers of the landing party 
coming upward through the mist long after aU signs 
of the earth had disappeared. 

The airship rose rapidly 1,500 feet, at which height 
she emerged from the low-lying clouds and headed 
straight up the Firth of Forth toward Edinburgh. 

A few minutes after 2 o'clock the lights of Roqrth 
showed up through a break in t}ie clouds, thus proving 
brilliantly that the correct allowance had been made 
for the force and direction of the wind, which was 
twenty miles per hour from the east. 

It should be borne in mind that when an aiishxp 



je 
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gets out on a long-difltaDoe voyage cairyn^ ber maad- 
mom albwaiioe of petrol, flhe can ooty^ 
hdg^t at the outset without throfwing some of it over- 
board as baDaety and that as the niaidp prooeeda on 
her voyage she can, if ao deaied, gaidsuJiy iaaeam 
herhe^^ as the petrol ia coDsomed fay the et^ne. 

An airahq) of thu typ^ nhen moat of her petrol ia 
oonsnmed, can rise to a height of about 1^000 f eeL 

15^ Tom OF Pbibol at Sxabt 

For thu leaacm the next few hooiB were about Ae 
moat anxious periods during the fl^gjht for Major 
Scott, the captain et the 8hq>, wlio, owing to the laige 
amount ci petod carried (4,900 gallona, we^g^bing 15^ 
tmis), had to keq> the 8hq> as low as poasible and at 
the same time pass over northern Soothmd, idieretiie 
hills rise to a height id over 3,000 feet. 

Owing to the stonnj nature of the morning the air 
at 1,500 feet— the hdg^t at wliich the ainlup was 
travdling— was moat disturbed and bunqiy, due to 
the wind bong broken up by the mountaina to the 
north, causing violent wind^nmenla and air-pocketa. 

The most disturbed conditions were met in the 
mouth of the C^rde, south of Loch T/amond, friiidi, 
surrounded by hig^ mountainsi, lodced particularly 
beautiful in the gray dawn Hg^t. 

The islanda at the niouth <tf the Firth of Clyde were 
quietty passed. The north coast of Irdand appeared 
for a time, and flhortly afterward faded awigr as we 
headed out into the Atlantic. 
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The various incidents of the voyage are set down 
quite simply as they occurred, and more or less in the 
form of a diary. No attempt has been made to write 
them as a connected story. It is felt that, by record- 
ing each incident m this way, most of them trivial, a 
few of vital importance, a true pict\ire of the vqyage 
will be obtained. 

Time, 6 a. m., July 2. 

Early Speed, 38 Knots 

Airship running on four engines with 1,000 revolu- 
tions. Forward engine being given a rest. Airspeed, 
38 knots — ^land-miles per hour made good, 56.7. Couibo 
steered, ^98 degrees north, 62 degrees west. Course 
made good, 39 degrees north, 71 west. Wind, north- 
east, 15^ miles per hour. Height, 1,500 feet. Lai^ 
banks of fleecy clouds came rolling along from the 
Atlantic, gradually blotting out all view of the sea. At 
first we were above these clouds, but gradually they rose 
higher, and we ploughed our way into the middle of 
them. 

7 A. M. — ^Nothing but dense fog, estimated by Harris^ 
the meteorological officer, to go down to within 50 
feet of the water and up to a height of about 5,000 
feet. 

Suddenly we catch a glimpse of the sea through a 
hole in the clouds, and it is now easy to see we have 
a slight drift to the south, which was estimated by 
both Scott, the captain, and Cooke, the navigating 
officer. 
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A few minutes later we find ourselves above the 
clouds, our height still being 1,500 feet, and beneath 
a cloud sky with clouds at about 8,000 feet. We are, 
therefore, in between two layers of clouds, a condition 
in which Alcock and Brown found themselves on more 
than one occasion on their recent flight from west to 
east. 

An excellent cloud horizon now presents itself on all 
sides, of which Cooke at once ti^es advantage. These 
observations, if the cloud horizon is quite flat, ou^t to 
prove a valuable rou^ guide, but cannot be regarded 
as acciu^te unless one can also obtain a check on the 
sun by day or the moon and stars by night. 

Cooke reckons it is easy to make as much as a fifty- 
mile error in locating one's position when using a 
cloud horizon as substitute for a sea horizon. 

Breakfast at 1,500 Feet 

7.30 A. M. — ^Breakfast in crew space up in the ked 
consisted of cold ham, one hard-boiled egg each, bread 
and butter, and hot tea. We breakfast in two watches, 
generally about fifteen in each. 

The first watch for breakfast was Scott, Cooke, 
Pritchard, Admiralty airship expert; Lansdowne, 
Lieutenant-Commander, United States Airship Service; 
Shotter, engineer officer; Harris, meteorological officer, 
myself, and half the crew. 

Conversation during breakfast reverted to the re- 
cent flight up the Baltic, and in the adjoining coa^ 
partment the gn^hophone was entertaining the crews 
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to the latest jazz tunes^ such as ''The Wild| W3d 
Women." 

It might be interesting at this stage to give a com- 
plete list of the creW; showing their various duties: 

OFFICfERS 

ship's officebs 

Major G. H. Scott, A. F. C, Captain. 

Captain G. S. Greenland, 1st Officer. 

Second Lieutenant H. F* Luck, 2d Officer. 

Second Lieutenant J. D. Shotter, Elngineer Officer. 

Brigadier-General E. M. Maitland^ C. M. G., 
D. C. O., representing Air Ministry. 

Major J. E. M. Pritchard (Air Ministry). 

Lieutenant-Commander Z. Lansdowne^ 0. B. E., 
U. S. Naval Airship Service. 

Major G. G. H. Cooke, D. S. C, Navigating Officer. 

Lieutenant Guy Harris, Meteorological Officer. 

Second Lieutenant R. D. Durant, Wireless Officer. 

W. 0. W. R. Mayes, Coxswain. 

WaKRANT OFFICfERS AND MbN 
ENGINEERS 

Flight Sergeant Gent. 
Flight Sei^eant Scull. 
Flight Sergeant Riplee. 
Sergeant Evenden. 
Sergeant Thirlwall. 
Corporal Cross. 
lig. Air Craftsman Graham. 
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Corporal Gray. 
Air Craftsman Faiicer. 
Air Craftsman Northeast 
L. A. C. Mort. 

RIGGERS 

Flight Sei^eant Robinson. 
Serjeant Watson. 
Corporal Bingess. 
Corporal Smith. 
L. A. C. Foreath. 
L. A. C. Browdie. 

WIRELESS-TELEGRAPH OPERATORS 

Corporal PowelL 
A. C. Edwards. 

Air Ministry Sends Gbeettngs 

11 A. M. — Still ploughing our way throng the fog 
at 1,300 feet. Sea completely hidden by clouds and 
no \Tsibility whatsoever. Stopped forward and two 
aft engines, and now running on only two wing en- 
gines at 1,600 revolutions. These are giving us an air 
speed of 30 knots, or 33.6 mQes per hour. This is the 
airship's most efficient speed, as she only consumes on 
the two engines twenty-five gallons of petrol per hour. 

Wind is east, seven miles per hour, and so we are 
making good forty miles per hour and resting three 
engines. 

Cooke is now on top of the airship taking observa- 
tions of the sun, using the cloud horizon with a sex- 
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tant. The sun is visible to him but not to us^ the 
top of the ship being eighty-five feet above us down 
here in the fore-central cabin. 

Our position is reckoned to be latitude 55 d^rees 
10 minutes north and longitude 14 degrees 40 minutes 
west, which is equivalent to 400 miles from our start- 
ing-point at East Fortime and 200 miles out in the 
Atlantic from the northwest coast of Ireland. 

We are m wireless touch with East Forttme, Clif- 
den, on the west coast of Ireland, and Ponta Delgada, 
Azores, and messages wishing us good luck are received 
from Air Ministry, H. M. S. Queen Elizahefh, and oth^s. 

11.45 A. M. — ^Limch — ^Excellent beef stew and po- 
tatoes, chocolate, and cold water. 

The talk, as usual, was mainly ''shop," dealing with 
such problems as the distribution of air-pressure on the 
western side of the Atlantic, what winds were Vkety 
to be met with, what fog we should run into, the ad- 
vantages of directional wireless for navigational pur- 
poses, cloud horizons, and the like. 

Scott, Cooke, and Harris, in comparing their experi- 
ences and expoundmg their theories, were most in- 
teresting and illuminating. 

12 NOON. — ^Watch off duty turned in for their routine 
four hours' sleep before coming on for their next period 
of duty — only two hours in this case, as it is the first 
of the two dog-watches. 

The sleeping arrangements consist of a hammock 
for each of the men off watch suspended from the main 
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ridge girder of the triangular internal keel which runs 
from end to end of the ship. In this keel are situated 
the eighty-one petrol-tanks, each of seventy-one gal- 
lons' capacity; also the living quarters for officers and 
men, and storing arrangements for lubricating-oil for 
the engines, water ballast, food, and drinking-water 
for the crew. The latter is quite a considerable item, 
as will be seen from the following table of weights: 



Oallons Pound! Tool 

Petrol 4,900 35,300 15.8 

oa 

Water 

Crew and baggage 

Spares 

Drinking-water 



2,070 .9 

3.0 

4.0 

550 .2 

800 .42 



Total 24 . 32 

Life in the keel of a large, rigid airship is by no 
means unpleasant. There is very little noise or vi- 
bration except when one is directly over the power 
units — a total absence of wind and, except in the early 
hours of dawn, greater warmth than in the surroimding 
atmosphere. 

Getting into one's hammock is rather an acrobatic 
feat, especially if it is slimg high, but this becomes 
easy with practice; preventing oneself from falling 
out is a thing one must be careful about in a service 
airship like the R-34. 

There is only a thin outer cover of fabric on the 
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tinder side of the keel on each side of the waOdng way, 
and the luckless individual who tips out of his ham- 
mock would in all probability break right through 
this and soon find himself in the Atlantic. 

It is surprising the amoimt of exercise one can get 
on board an airship of this size. The keel is about 
600 feet long, and one is constantly running about 
from one end to the other. There are also steps in a 
vertical ladder at the top of the ship for those who 
feel energetic or have duty up there. By the time it 
becomes one's turn to go to bed one generally finds one 
is very sleepy, and the warmth of one's sleeping-bag 
and hum of the engines soon send one to sleep. 

3.15 p. M. — Sea now visible at intervals througjh the 
clouds — a deep blue in color with a big sweU on. 
Our shadow on the water helps us to measure our 
drift angle, which both Scott and Cooke worked out 
to be 21 degrees. Running on the forward and two 
aft engines, resting the two wing engines. Speed — 
making forty-nine miles per hour. 

Durant, the wireless officer, reports he has just been 
speaking to St. John's, N. F. — ^Rather faint but quite 
clear signals. As we are still in touch with East 
Fortune and Clifden, and have been exchanging sag- 
nals with the Azores since reaching the Irish coast, 
our commimications seem to be quite satisfactoiy. 

Remarkable rainbow effects on the clouds. One 
complete rainbow encircled the airship itself and the 
other, a smaller one, encircled the shadow. Both are 
very vivid in their coloring. 
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3.45 p. H.— Exodknt tea oooaislaiig of bread and 
butter and green-^age jam, also two eapB of acaldmg 
hot tea, which had been boiled over the eadiaost-pqie 
cooker fitted to the forward emdna 



See Lutle of Ocean 

Fruitarian cake was also tried for the fint time — 
rather sickly to taste but very nourishiog. The wiiole 
assisted by Miss Lee White on the gramophone. We 
would one and all give anything for a smdce. Gieeo- 
land, the first officer of the shq), is vainljr tiying to 
discover the culprit who used his tooth-brush for 
stirring the mustard at hmch. 

4.30 p. M. — Still in fog and low clouds and no sea 
visible. We have hardly seen any sign of the Atlantic 
since leaving the Irish coast, and we are b^^mning 
to wonder if we shall see it at all the whole way 
across. 

5 p. M.— Tramp steamer S. S. BaHygdOy Head, out- 
ward bound from Belfast, destination Montreal, picked 
up our wireless on their Marconi epaik set, which has 
a range of thirty miles onty. She heard us but didn't 
see us, as we were well above and conq)letety hidden 
by the clouds. She gave her position as latitude 5i 
d^rees 30 minutes north, longitude 18 degrees 20 
minutes west, and reported as follows: 



''Steering south 80 west true, wind north, baiomefeer 
30.10, overcast, clouds low. 

"(Signed) SuFfiODi, Ifosfer.'' 
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They were veiy surprised and most interested to 
hear we were R-34 bound for New York, and wished 
US every possible luck. 

5.30 p. M. — Messages were received from both H. M. 
S. battle-cruisers Tiger and Renovm, which had been 
previously sent by the Admiralty out into the Atlantic 
to assist us with weather-reports and general observar 
tion. They reported respectively as follows: 

H. M. S. Tiger. — "Position 36 degrees 50 minutes 
north; 36 degrees 50 minutes west, 1,027 millibaiB^ 
falling slowly, thick fog." 

H. M. S. Rerurum. — "Position 60 degrees north, 25 
west, 1,027 millibars, falling slowly, cloudy, visibilily 
four miles." 

Harris's deductions from these reports were to the 
efifect that there was no steep gradient, and that there- 
fore there was no likelihood of any iftrong wind in that 
part of the Atlantic. 

Set Clock Back Half-Hour 

6 p. M. — Scott increases height to 2,000 feet, and at 
this height we find ourselves well over the clouds and 
with a bright-blue sky above us. The view is an en- 
chanting one — as far as one can see a vast ocean of 
white fleecy clouds, ending in the most perfect doud 
horizons. 

Two particularly fine specimens of windy cimiB 
clouds, of which Pritchard promptly obtained pho- 
tographs, appear on our port beam, also some "dmiB 
ventosus" clouds (little curly clouds like a blackcock's 
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tail-feaihers), all of which Harris inteiprete as a first 
indication and infallible sign of a dq>ression coming 
up from the south. 

We hope that this dq>resfflon^ when it comes, may 
help us, provided we have crossed its path beforo it 
roaches us. If we can do this we may be helped along 
by the easterfy wind on the northwesteriy side of the 
dq)ression. 

It is interesting to note that as yet we have re- 
ceived no notice of this dq)ression coming up from the 
south in any weather-reports. 

6-40 p. M- — ^Put back clock one-half an hour to cor- 
rect Greenwich mean time. Time now 6.10^ p. m. 
Position: Latitude 53 d^rees 50 minutes north; 
longitude 20 degrees west. 

We have covered 610 sea-miles, measured in a direct 
line, in 17 hours, at an average speed of 36 knots, or 
40 miles per hour. Depth of Atlantic at this point, 
1,500 fathoms. At this rate, if all goes well and if that 
depression from the south doesn't interfere, we should 
see St. John's — if visible and not covered in fog as it 
usually is — about midnight to-morrow, July 3. 

6.55 p. M. — ^Wireless message from Air Ministiy via 
Clifden states: 

'^ Conditions unchanged in British Isles. Anti- 
cyclone persistent in Elastem Atlantic — a new dq>res- 
sion entering Atlantic from south." 

This confirms Harris's forecast and is an admirable 
proof of the value of cloud forecasting. 
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Sea and Sky Invisiblb 

7 p. M. — ^The clouds have risen to our height and we 
are now driving away through them with no signs of 
the sky above or the sea underneath. Scott reckons 
the wind is northeast by east and helping us slight^. 
Airship now very heavy owing to change in temperar 
ture and 12 degrees down by the stem. Running cm 
all five engines at 1,600 revolutions, height 3,000 feet. 

8 p. M. — ^We are just on top of the clouds, alternately 
in the sun and then plimging through thick banks of 
clouds. The sun is very low down on the western 
horizon and we are steering straight for it, making 
Pritchard at the elevators curse himself for not hav- 
ing brought tinted glasses. Ship now on an even keel. 

8.30 p. M. — Scott decided to go down underneath 
the clouds and increases speed on all engines to 1,800 
revolutions to do so. Dark, cold, and wet in the douda, 
and we shut all windows. 

Sea 1,500 Feet Below 

We see the sea at 1,500 feet between patches of 
cloud. Rather bumpy. 

We now find ourselves between two layers of clouds^ 
the top layer 1,000 feet above us and the lower lAjer 
500 feet below, with occasional glimpses of sea. 

The sun is now setting and gradually disappeara 
below the lower cloud horizon, throwing a wonderful 
pink glow on the white clouds in every direction. 
Course steered, 320 degrees. Course made good, 299 
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degrees. Air speed, 44 knotB; speed made good, 55 
miles per hoar. 

An through this fint nig^ in the Atlantie the or- 
dinary aiishq) iDutine of navigating;, steering, and de- 
vating, also maintaining the en^nes in smootb-iiimmiig 
Older, goes, watch and watch, as in the daytime. 

The ni^t is veiy daik. The tanidp, hofwe?er, is 
lifted throu^umt, a nnidi enlaiged luting syatem 
having been fitted. AH instrmnents can be imfi- 
viduaDy illuminated as requiied, and in case of faShae 
at the hating system all figures and indicatore an 
radiomized. 

LiOHiB Not NsmnsD 

The radium paint used is so hnninoas that in moat 
cases the hating installation is unneoesBaiy. 

8.20 A. ic, Thursday, Juty 3. — The dodc has been 
put back another hour to correct our time to deeD- 
wich mean time. Position: Lcmg^tude 35 di^grees 60 
minutes west; latitude 53 di^grees north. 

Cooke got position by obeervatum on sun and a 
good doud horizon, and conaders it accurate to within 
thirty and forty miles. 

Our positicm is over the west-boond elbeuDddp mate 
from Ci^ Race to the Cl^rde and momentarity cross- 
ing the east4)ound route from Bdle Ide to Fl^rmouth. 

We are well over half-way between Irdand and 
Newfoundland and are back again on the great circle 
route, having been sli^tfy to the sooth of it, owii^ to 
the drift effect of a nortfaeify wind. 

Good weather-report £rom St. John's. 
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Speaks to Steamship 

12.45 P.M. — Diirant is speaking S. S. Canada on 
our spaxk wireless set, so there may be a chance of 
our seeing her shortly, as the sea is temporarily visible. 
The second wireless operator obtains his direction on 
our directional wireless so that we may know in what 
direction to look for her. All we know at the moment 
is that she is somewhere within 120 miles. 

Captain David, in command, wishes us a safe voy- 
age. We gaze through our glasses in her direction, 
but she is just over the horizon. 

2 P.M.— Slight trouble with starboard amidships 
engine — cracked cylinder's water-jacket. Shotter, al- 
ways equal to the occasion, made a quick and safe 
repair with a piece of copper sheeting, and the entire 
supply of the ship's chewing-gum had to be chewed 
by himself and two engineers before being applied. 

4.30 p. M. — ^We are now on the Canadian summer 
route of steamers botmd for the St. Lawrence via 
Belle Isle Strait and over the well-known Labrador 
current. There are already indications of these cold 
currents in the fog which hangs immediately above 
the surface of the water. 

Harris Hurt; Not Seriously 

Scott and Cooke spend much time at chart-table 
with protractors, dividers, stop-watches, and many 
navigational text-books, measuring angles of drift and 
calculating course made good. 
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Aerial navigation is more CQnq)]icated tJian navigft- 
tion on the surface of the sea, but there is no reason 
why when we know more about the air and its peculi- 
arities it should not be made just as accurate. 

5.00 p. ic — Harris unwisdy shuts his hand on door 
oi wireless cabin — painful but not serious. Flow of 
language not audible to me, as the forward engine hap- 
pened to be running. 

6 to 7 p. M. — ^We are gradually getting farther and 
farther into the shallow depression which was reported 
yesterday coming up from the South Atlantic. For 
the last four hours the sea has been rising and now the 
wind is south-southeast, forty-^ve miles an hour. 
\lsibility onfy a half-mile. Very roug^ sea and tor- 
rents of* rain. In spite of this the shq> is remaricably 
steady. 

CuMBS Through Depression 



At 8 p. ic Scott decides to climb right through it, 
and we evictently came out over the top oiitst 3,400 
feet. 

8.30 p. ic — We have now passed the centre of the 
depression, exactly as Harris foretold. The rain has 
ceased and we are travelling quite smoothly again. 

To the west the clouds have lifted and we see s(»ne 
extraordinarily interesting sky — black, angiy clouds 
gi\dng place to clouds of a gray-mouse cobr, then a 
bri^t salmon-pink dear sl^*, changing lower down 
the horizon to darker clouds with a rich gcdden lining 
as the sun sinks below the surface. The sea is not 
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visible^ and is covered by a fluffy gray feather-bed of 
clouds, slightly undulating and extending as far as 
the eye can reach. The moon is just breaking through 
the black clouds immediately above it. 

On the east we see the black, ominous depression 
from which we have just emerged, while away more 
to the south the cloud-bed over which we are passing 
seems to end suddenly and merge into the horizon. 

Valuable Meteoeological Data 

We are getting some valuable meteorological data 
on this flight without a doubt, and each fresh phe- 
nomenon as it appears is instantly explained by the 
ever-alert Harris, who has a prof oimd knowledge of 
his subject. 

9 p. M. — One of the engineers has reported sick — 
complains of feverishness. 

A stowaway has just been discovered, a cat smug- 
gled on board by one of the crew for luck. It is a 
very remarkable fact that nearly every member of 
the crew has a mascot of some description, from the 
engineer officer, who wears one of his wife's silk stock- 
ings as a muffler around his neck, to Major Scott, the 
captain, with a small gold charm called "Thumbs 
up." 

We have two carrier-pigeons on board, which it baa 
been decided not to use. Anyway, whether we release 
them or not, they can claim to be the first two pigeona 
to fly the Atlantic. 
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4,30 A. M., Friday, Juty 4. — ^WcHulerful sunrise — the 
different colors bdng the softest imaginable, just like 
a wash drawing. 

7 A. M. — ^Hei^t, 1,000 feet. Bri^t, hhie sky above, 
thin fc^ partly obscuring the sea beneath us, sea 
moderate, big swelL 

The fc^-bank appears to end abruptly tai miles or 
so away toward the south, where the sea spears to 
be clear of f c^ and a very deep blue. 

Standing out conspicuously in this blue patch of 
sea we see an enormous white iceberg. The sun is 
Raining bristly on its steep sides, and we estimate it 
as roughly 300 yards square and 150 feet hi^ As 
these icebergs usually draw about six times as much 
water as their hei^t, we wondered whether she was 
aground, as the dq)th of water at that point is onfy 
about 150 fathoms. 

Another big icebeig can just be seen in the dim 
distance. These are the only two objects of any kind, 
sort, or descr^tion we have as yet sem on this journey. 

8.15 A. ic 

Over Labge Ice-Field 

Fog stiU clinging to the surface of the w&tear; water 
evidently must be veiy cold. Extraordinaiy crimpy, 
wavelike appearance of clouds rolling up frtHn the 
north underneath it. Harris has never seen this be- 
fore. Pritchard took photograph. 

On port beam there is a long stretch of clear-blue 
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sea sandwiched in between wide expanses of fpg on 
either side, looking just like a blue river flowing be- 
tween two wide snow-covered banks. Cause — a wann 
current of water which prevents cloud from hanging 
over it. This well illustrated the rule that over cold 
cmrents of water the clouds will cling to the surface. 

9 A. M. — ^We are now over a large ice-field and the 
sea is full of enormous pieces of ice — small bergs in 
themselves. The ice is blue-green imder water^ with 
frozen snow on top. 

A message reaches us from the Governor of New- 
foundland. 

"To General Maitland, oflBcers and crew, R-34: 

"On behalf of Newfoundland I greet you as you 
pass us on your enterprising joiuney. 

"Harms, Governor." 

Replied to as follows: 

"To Governor of Newfoimdland: 

"Major Scott, officers and crew, R-34, send grate- 
ful thanks for kind message with which I beg to assor 

ciate myself, ..^ , , „ 

•^ "General Maitland." 

12.50 p. M. 

Land Sighted by Scott 

Land in sight. First spotted by Scott on starboard 
beam. A few small rocky islands visible for a minute 
or two through the clouds and instantly swallowed iq> 
again. 
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Altered course southwest to have a doeer kx^ at 
tii^iL Eventually made them out to be the north- 
west coast-line of Trinity Bay, Newfoundland. 

Our time from RathUn Island — the last piece of 
land we crossed above the north coast ci Irdand — to 
north coast of Trinity Bay, Newfoundland, is exacOj 
fifty-nine hours. 

We are crossing Newfoundland at 1,500 feet in thick 
fog, which gradually clears as we get fartho' inland. 
A vei^* rocky country with hrgd forests and lakes, and 
for the most part no traces of habitation anywhere. 

Message from St. John's to say tliat Saynham was 
up in his machine to greet us. We relied, giving our 
position. 

3 P.M. — ^Again eaavdaped in dense fog. Message 
from H. M. S. Sentind giving us our positaon. We 
are making good thirty-e^t or forty knots and head- 
ing for Fortune Harbor. 

French Fiag Dipped 

4.30 p. M. — ^We have passed out of Fortune Harbor, 
with its magnificent scenery and azure-blue sea dotted 
with little white sailing d^ps, and are now over the 
two French islands, Miquekm and St. Pierre, and steer- 
ing a course for Halifax, Nova Scotia. Hie French 
flag was flying at St. Pierre and was daiy dqqied as 
we passed over. 

7.15 p. M. — ^Passed over tranq> S. S. Seal bound for 
Sydney, Nova Scotia, from St. Jc^'s, the first we have 
seen. 
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8.15 p. M. — Clear weather. Sea moderate. Making 
good thirty miles per hour on three engines. Northern 
point of Cape Breton Island, Nova Scotia, just coming 
into sight. Lighthouse four flashes. We should make 
Halifax 2.30 a. m. to-morrow. 

Saturday, July 5, 2.30 a. m.— Veiy dark, clear ni^t. 
Lights of Whitehaven show up brightly on our star- 
board beam and we make out the lights of a steamer 
passing us to the east. Strong head wind against u& 
Making no appreciable headway. 

Lansdowne Asks for Destroyeb 

Lieutenant-Conamander Lansdowne^ United States 
NavaJ Airship Service, sends signal on behalf of R-34 
to United States authorities at Washington and 
Boston to send destroyer to take us in tow in case we 
should run out of petrol during the night. 

The idea is we would then be towed by the de- 
stroyer during the hours of darkness, and at dawn cast 
ofif and fly to Long Island' imder our own power. 
Let us hope this won't be necessary. 

It is now raining and foggy, which is the kind of 
weather that suits us now, as rain generally means no 
wind. 

3 p. M. — ^Passed Haute Island in Fundy Bay. 

3.30 p. M. — ^For some Kttle while past there had been 
distinct evidences of electrical disturbances. Atmos- 
pherics became veiy bad and a severe thimdeF-stoim 
was seen over the Canadian coast, moving south down 
the coast. 
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Soott turned east off his couise to dodge the storm, 
pottiiig on an wigjnAR In this, f orbmatdljr for us, 
he was successful, and we passed thiou^ the outer 
edge cS it. We had a veiy bad time, indeed, and it is 
quite the worst e3q)erience from a weatho- point of 
view that any of us have yet experieoced in the air. 

WONDERFTL Cu)UD8 PHOnOGRAFHED 

During the storm some wonderful speaxneDs of 
cumulo-mammatus were seen and photogra;died. 
These clouds alwajrs indicate a veiy hig^ily perturbed 
state of atmosphere and look rather like a bunch of 
gn4)es. The clouds drooped into small festoons. 

7.30 p. M. — ^We are now in clear weather again and 
have left Nova Scotia well bdiind us and are heading 
straight for New York. 

Particulariy fine electrical-disturbance type of sun- 
set. 

9.30 p. M. — Another thunder-stoim. Again we have 
to change our couise to avoid it, and as eveiy galkm 
of petrol is worth its weight in goki, it almost breaks 
our hearts to have to lengthen the distance to get dear 
of these storms. 

July 6, Sunday, 4 a. il — S^ted American sofl at 
Chatham. 

4.25 A. iL — South end (tf ^lahcmey Island. Soott 
is wondering whether petrol will aDow him to go to 
New York or whether it would not be mcHe prudent 
to land at Montauk. 

5.30 A. M. — ^Passing over Martha's Vinejraid— a 
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lovely island and beautifully wooded. Scott 
he could just get through to our landing-field at Hazel- 
hurst Field, but that there would not be enou^ petrol 
to fly over New York. Veiy sad, but no alternative. 
We will fly over New York on start of our return 
joiuney on Tuesday night, weather and circumstances 
pennittmg. 

Landed 1.54 p. m. Greenwich mean time, or 9.54 
A. M. U. S. A. summer time, at Hazelhurst Fidd, 
Long Island. 

Total time on entire voyage — 108 hours, 12 minutes. 
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UNITED STATES AIRCRAFT AND ENGINE PRO- 
DUCTION FOR THE UNITED STATES AIR 

SERVICE 



The best rapid survey of the ofguuntion of the Iniited 
States Air Service and the part which it played in the Great 
War, as weU as statistics touchiiig upco the materials used in 
aircraft producdoD, the munber of planes and engines made, 
and also the number of machines used for training pnrpoaes, 
and actuaOy pat into service at the boot, is cootained in die 
foDowing extracts from the rqports of Seci etafy Baker, Jus- 
tice Charles E. Hn^iesy General Pershing and Major-Gcncnl 
William L. Kenly. 

SECRETARY BAKER'S AIR SERVICE BEPOBT 

In his annual report for 1918, rdeased December S, die Sec- 
retary of War reported on the Air Servioe as foOows: 

AmSnnrKB 

OSGASBAXKHI 

The Aviation Section of the S|goal Corpa, fHndi had cfaaiSB of the 
prodaction and opecation of militaiy aircEift at the ouUa c a k of the 
war, WBA crated on July 18^ 1914. To aaiat in ontlimng Amcriea's 
aviatioQ prosrmm, the Aircnft Production Board was appointed by 
the Coondl of National Defeoae in May, 1917. In October, 1917, tiba 
Aircraft Board, acting in an a d f i a ury capacity to the Sq^ Oxpa and 
the Navy, was created by act of Coogren. In i^d, 1918» tiba Aviation 
Section of the Signal Cofpa was separated into two dSitimdL depaair 
mcnti, Mr. Mm D. Ryan being placed in cbaise of atrenfl 
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and Brig.-Gen. W. L. Kenly in charge of military aeronautioi. Under 
the powers granted in the Overman Bill, a further reorganisatkii wis 
effected by Presidential order in May, 1918| whereby aircraft produc- 
tion and military aeronautics were completely diyoroed from the 
Signal Corps and established in separate bureaus. This arrangemeDt 
continued untD August, when the present air service, under Mr. Ryan 
as Second Assistant Secretary of War, was established, combining under 
one head the administration of aviation personnel and equipment. 



RAW MATERIALS BECUBED 

One of the most important problems which confronted the aircnft 
organization from the start was the obtaining of sufficient epmce and 
fir for ourselves^and our allies. To facilitate the work, battaJions were 
organized under military discipline and placed in the forests of the 
western coast. A government plant and kiln were erected to cut and 
dry lumber before shipment, thus saving valuable frei^^t space. To 
November 11, 1918, the date the armistice was signed, the total quan- 
tity of spruce and fir shipped amounted to approximately 174,000,000 
feet, of which more than two-thirds went to the Allies. 

llie shortage of linen stimulated the search for a substitute possearing 
the qualities necessary in fabric used for covering aeroplane wingi. 
Extensive experiments were made with a cotton product which pnived 
so successful that it is now used for all types of training and servioa 
planes. 

To meet the extensive danands for a high-grade lubricating oil, 
castor beans were imported from India and a large acreage planted In 
this country. Meanwhile research work with mineral oils was cairied 
on intensively, with the result that a lubricant was developed 
proved satisfactory in practically every type of aeroplane motOTy 
cept the rotary motor, in which castor oil is still jnreferred. 



PRODncnON OF TRAZKINQ PLANES AND ENGINES 

When war was declared the United States possessed less than 900 
training planes, all of inferior types. Deliveries of improved modeb 
were begun as early as June, 1917. Up to November 11, 1918, over 
5,300 had been produced, including 1,600 of a type wMdh was tem- 
porarily abandoned on account oi unsatisfactory engines. 

Planes for advanced training purposes were produced in quantity 
early in 1918; up to the signing of the armistice about 2,500 were de- 
livered. Approximately the same niunber was purchased ovenMas for 
training the units with the Expeditionary Force. 

Several new models, to be used for training pursuit pilotB, are under 
development. 
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Within three months after the declaration of war extensive orders 
were placed for two tsrpes of elementary training engines. Quantity 
production was reached within a short time. In aU about 10,500 have 
been delivered, sufficient to constitute a satisfactory reserve for some 
time to come. 

Of the advanced training engines, the three important models were 
of foreign design, and the success achieved in securing quantity produc- 
tion is a gratifying conmientary on the manufacturing ability of this 
country. The total production up to November 11 was approximately 
6,200. 

PRODUCTION OF SERVICE PLANES 

The experience acquired during the operations on the Mexican bor- 
der demonstrated the unsuitability of the planes then used by the. 
American Army. Shortly after the declaration of war, a commission 
was sent abroad to select types of foreign service planes to be put into 
production in this country. We were confronted with the necessity 
of redesigning these models to take the Liberty motor, as foreign engine 
production was insufficient to meet the great demands of the Allies, 
The first successful type of plane to come into quantity production 
was a modification of the British De Haviland 4r~^ observation and 
day bombing plane. The first deliv^es were made in February, 1918. 
In May, production began to increase rapidly, and by October a monthly 
output of 1,200 had been reached. Approximately 1,900 were shipped 
to the Expeditionary Force prior to the termination of hostilities. 

The Handley Page night bomber, used extensively by the British, 
was redesigned to take two Liberty motors. Parts for approximately 
100 planes have been shipped to England for assembly. 

Table 20 shows the status of American production of service planes 
by quarterly periods. 

Table 20. — Service planes produced in the Um'ted States in 1918: 

Jan. 31 to April 1 to July 1 to Oct. iTto 
Name of plane Mar. 31 June 30 Sept. 30 Nov. 8 Total 

De Haviland 4.... 14 515 1,165 1,493 3,187 

Handley Page ... 100 1 101 

A total of 2,676 pursuit, observation, and day bombing planes, with 
spare engines, were delivered to the Expeditionary Force by the FSrench 
Government for the equipment of our forces overseas. 

Considerable progress was made in the adaptation of other types of 
foreign planes to the American-made engines, and in the development 
of new designs. The U. S. D. 9A, embodying some improvemoits over 
the De Haviland 4, was expected to come into quantity production in 
the near future. The Bristol Fighter, a British plane, was redesigned 
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to take the Liberty 8 and the Hispano-Suiza 300 h. p. engmei. A 
force of Italian engineers and skilled workmoi was brou^t to Amecioa 
to redesign the Caproni night bomber to take three Liberty motoiBy 
and successful trial flights oi this machine have been made. 

Several new models are under experimentation. Chief of these m 
the Le P^ two-seater fighter, designed around the Liberty motar^ 
the performance of which is highly satisfactory. Several of these pkxMB 
were sent overseas to be tested at the front. 



PRODITCnON OF 8EBVICB ENGINES 

In view of the rapid progress in military aeronautics, the necessity 
for the development of a high-powered motor adaptable to American 
methods of quantity* production was early recognised. The result of 
the efforts to meet tUs need was the Liberty motor — ^America's chief 
contribution to aviation, and one of the great achievements of the war. 
After this motor emerged from the experimental stage, productton in* 
creased with great rapidity, the October output reaching 4,200, or neariy 
one-third of the total production up to the signing of the armistioe. 
The factories engaged in the manufacture of this motor, and their 
total production to November 8, are listed in Table 21. 

Table 21. — Production of Liberty motor to November 8, 1918» 1^ 
factories: 

Packard Motor Car Co 4,664 

Lincoln Motor Corporation 3,730 

Ford Motor Co 3,025 

General Motors Corporation 1|5S4 

Nordyke & Marmon Co 433 

Total 13,886 

Of this total, 9,834 were high-compression, or army type, and 3,672 
low-compression, or navy type, the latter b^ng used in seaplanes and 
large ni^t bombers. 

In addition to those installed in planes, about 3,500 Liberty engnua 
were shipped overseas, to be used as spares and for dehvefy to the 
Allies. 

Other types of service engines, including the Hispano-Suisa 300 h. p., 
the Bugatti, and the Liberty 8-cylinder, were under devek>pmeat wb&BL 
hostilities ceased. The Hispano-Suiza 180 h. p. had already readied 
quantity production. Nearly 500 engines of this type were prodnoed, 
about half of which were shipped to France and ESn^and for use in 
foreign-built pursuit planes. 
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Table 22 pweB a vtein6 cf the pfoductioo cf aerrice enpnea by qnar- 
teiiy pefiods: 

Table 22. — Prodoctaon of aervioe engmea in 191S. 

Jan. 1 to Apr. 1 to July 1 to Oct. 1 to 
KameorcDgiiie Mar.31 Jnaeao Sc|itw30 Nor. 8 Total 



Liberty 12, Aimy.. 122 1,493 4,116 4,093 9^24 

Liberty 12, Navy.. 142 633 1,710 1,067 3,572 
Hiqiaiio-Saiia 180 

h.p ... 185 284 469 

TMFaaWKMKST JX IXBTaBCMXSm ASD AOCBSBOSIBB 

Few fJaoKtiBB exiated for the mannfacture of many of the deHeate 
instiTimenta and intricate mecfaaniama going into the eqaipment of 
every battle-plane. The oommge and determinatioQ with idiieh theae 
moat difficult problems were met and aohred will fonn one of the bri^bt 
pages in the archives of American indostiy. 

One of the moat important outgrowths of the research woric idiidi the 
war stimulated was the devekqment of voiee command in formataoa 
flj-ing by means of wireless derioea. The great aignificanee of thia in- 
vention win be appreciated when it is realiied that the leader of a 
formation has heretofore been dependent on aign&lB for co n w yin g 
instmctioQs to the individual units of the aquadron. 

TSADfDiG €9 VCBB03CXKL 



After the declaration of war the constzuetioo of tiaining fidda pro- 
ceeded with audi rapidity that the demand for tzaining equipment 
greatly exceeded the ou^Mit. Since the latter part of 1917, however, 
the supply of dementary tzaining planes and engineH haa been more 
than sufficient to meet the demands, idiile the situation aa regsrda cer- 
tain types of planea for advanced tzaining has greatly imp roved. A^ 
proximately 17,000 cadets were graduated from gioand achools; 8,602 
reserve military aviators were graduated from dementary ♦'^'"c 
schools; and 4,028 aviators oomf^eted the coarse in advanced train- 
ing provided in this country. Pending the provision of adequate 
equipment for spedaliaed advanced training, the pc^iey waa adopted 
of sending students overseaa for a short finishing course before going 
into action. The abntage of skilled mechanica with wuflir i ent knowl- 
edge of aeroplanes and moU«s waa met by the establishment of train- 
ing schools from which over 14/100 mechanica were gnufatated. 

At the cessation of hostilities there were in training aa avialorB in 
the United States 6,528 men, of whom 22 per eent were in gmund 
aeboob, 37 per cent in elementary srhonls, and 41 per cent in advanced 
training schoc^ The number of men in training aa aviator medianieB 
2,154. 
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VOBCES AT TEB VBONT 

Ekrly in 1918 the first squadrons composed of American perBcmnel 
provided with French planes appeared at the front. The number was 
increased as rapidly as equipment could be obtained. On September 
30, the date of the latest aviulable information, there were 32 squadrona 
at the front; of these 15 were pursuit, 13 observation, and 4 Ixvafaing. 
The first squadron equipped with American planes reached the front 
in the latter part of July. 

LOBSBS IN BATTLB AND IN TRAININQ 

Though the casualties in the air force were small as compared with 
the total strength, the casualty rate of the Siymg personnel at the front 
was somewhat above the artillery and infantry rates. The reported 
battle fatalities up to October 24 were 128 and accident fatalities over- 
seas 244. The results of Allied and American e3q>erience at the front 
indicate that two aviators lose tiieir fives in accidoits for each aviator 
killed in battle. The fataUties at training fields in the United States 
to October 24th were 262. 

[A later official report gave the total U. S. aviators lost in oombat 
as 171, and those killed by accident as 554.] 

COMlflSSIONBD AND ENLISTBD STBENGTB 

On America's entrance into the war, the personnel of the Air S ervi ea 
consisted of 65 officers and 1,120 men. When the armistice was signed 
the total strength was slightly over 190,000, comprising about 20,000 
commissioned officers, over 6,000 cadets under training, and 164^000 
enlisted men. In addition to the cadets under training, the flying per- 
sonnel was composed of about 11,000 officers, of whom approximately 
42 per cent were with the Expeditionary Force when hostiUties eossed. 
The Air Service constituted slightly over 5 per cent of the total stcoDgtli 
of the Army. 

GENERAL PERSHING'S REPORT 

Secretary Baker's report included a communication received 
from General Pershing in which he commented on aircraft and 
the Air Service as follows: 



''Our entry into the war found us with few of the auxiliariei 
sary for its conduct in the modem sense. Among our most impoitaat 
deficiencies in material were artillery, aviation, and tanks. In ocdflr 
to meet our requirements as rapidly as possible, we accepted the offer 
of the French Government to provide us with the necessary aztineiy 
equipment. 
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"In aviatioii we were in the aune atoation, and here a^un the 
French Goremment came to our aid until our own aviation pfognun 
should be under way. We obtained from the French the neeenaiy 
planes for tnining our penonnel, and they have prorided us with a 
total of 2,676 pursuit, observation, and bombing planes. The first 
aeroi^anes received from home arrived in BAay, and attogether we 
have received 1,379. The first American squadron oompleteiy eq uip|i ed 
by Aiwrican production, inducing aeroplaneB, crosstd the German 
lines on August 7, 1918. 

"It should be fully realised that the Erendi Government has always 
taken a most liberal attitude and has been most anxious to give us 
every possible assistance in meeting our defidendes in these as weO 
as in other respects. Our dependence upon Fiance for artillery, avia- 
tion, and tanks was, of course, due to tl^ fact that our industries had 
not been exchisivdy devoted to military production. All credit is 
due our own manufacturers for their efforts to meet our requirements, 
as at the time the armistice was signed we were able to look forward 
to the early supi^ of {tactically all our w n ti^iim from our own 
factories." 

THE HUGHES REPORT 

The committee appointed by the Presideiit to investigate 
the charges of misa{^r(^>riatioii at funds reported in November, 
1918, oa the number at tzaining planes and engines built. 
Justice Chas. E. Busies was diairman at the coounittee: 

Aeboplakes axd Ekgines I>blivbbb> Dusm o Fdcai. Tsab 

Ekding Juks 30, 1918 

The reported deliveries of Aerof^anes and Engmes made prior to 
June 30, 1918, are as foQows: 



JN4-D 2972 

SJ-l 1600 

Advanced Training Planes 
JN-4H 

Training 402 

Gunnery 321 

JN6-HB 100 

S4-B 100 

S4-C 73 

Penguin 50 



4572 



1016 
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Combat and Bombing Planes 

DeH-4 529 

Bristol Fighter 24 

553 

Total planes 6171 

EK0INE8 

Elementary Training 

OX^ 5474 

A7a 2188 

7862 

Advanced Training 

Hispano 150 H.P 2188 

Gnome 100 " 209 

LeRhone 80 " 68 

Lawrence 28 " 114 

3579 

Combat and Bombing 

U. S. 12 Cylinder (Army Type) 1615 

U.S. " " (NavyType) 775 

Hispano 300 H. P 2 

2392 

Total engines 12638 

NUMBER OF MACHINES AT THE FRONT 

Report prepared by Statistics Branch, General Staff, War 
Department, March 22, 1919, concerning the 628 De Haviland 4 
planes put in service at front before armistice. 

The following table and diagram shows the status of produo- 

tion, shipments and use overseas of De Haviland 4 service planes 

at the date of the armistice: 

Percent 
of total 
Number produeHon 

Produced 3,227 100 

Floated 1,886 58 

Received at French ports (a) 1,185 37 

Assembled overseas 1,025 32 

Put into service overseas 983 90 

Put into service at front 628 10 

In commission at front (&) 457 14 

(a) To November 1, 1918. 

(6) November 3, 1918. 
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Vahie of oontrads oncdlcd and suqiended exceed $480,000,- 
000. 

Tlie following is a snmmaiy ot the valiie of cancellatioDs and 
su^)eiiskxis of contracts to Mardi 19, 1919: 



Yaloe oTtoial 

and spare paxts 1250,409,962 52 

Airplanes and spare paxts 167,554^386 35 

Chemicals and chemical plants 19352^370 4 

Instruments and accessories 13,832,902 3 

Balloons and supplies 10,071,035 2 

Fabrics, lumber and metals 7,96^324 2 

MiBcdlaneous 11,041,132 2 

Total $480,730,131 



THE SIXTY-POUR AMERICAN ACES 

The following official list gives the status at the six^-fonr 
American aces — that is, aviatcNTS who had each downed five or 
more enemies by the time hostilities ceased: 

Captain Edward V. Rickenbacker of Cofaunbos, (Xiio, faunoos 
as an automolnle driver, was the lucemier ''Ace" of the Ameri- 
can air force in France, having twoity-six enemy planes to hb 
credit. 

First Lieutenant Frank Luke, Jr., of Phoenix, Aria., who was 
killed in action May 19, 1918, was second on the list of ''Aces," 
with ei^teen victc»ies to his credit, and Major Victor Raool 
Lufbery of WaDingfcHd, Conn., also kiUed in action May 19, 
1918, was third, widi seventeen victories. Befne joining the 
American Army, Major Lofbeiy was a member of the Labyette 
EscadriDe. 

Captain Reed 6. Landis of Chicago!, son of Judge Landis, 
and First Lieutenant David E. Putnam, of BrooUine^ Biass., 
who was killed in action, had twdve victories eadi. The other 
"Aces," with the number of victcmes credited to eadi, fdknr: 

Fii9t Lieutenant FieUs Kinky, GiaveCte, Aik., 10. 

FliBt lieutenant G. A. Vaughn, Jr., ^1 WashingUm Avcnne, Bfooktjrn, 

la 
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First Lieutenant J. M. Swaab, Philadelphia, 10. 

First Lieutenant T. G. Cassady, 9. 

First Lieutenant C. E. Wright, Cambridge, Mass., 9. 

First Lieutenant W. P. Erwin, Chicago, 9. 

Captain E. W. Springs, Lancaster, Penn., 9. 

Firat Lieutenant H. R. Clay, Jr., Fort Worth, Texas, 8. 

Major J. A. Meissner, 45 Lenox Road, Brooklyn, N. Y., 8. 

Captain Hamilton Coolidge (deceased), Boston, Mass., 8. 

Captain G. De F. Lamer, Washington, D. C, 8. 

FiiBt Lieutenant P. F. Baer, Fort Wayne, Lad., 8 (captured May 22, 

1918). 
First Lieutenant F. O. D. Hunter, Savannah, Ga., 8. 
First Lieutenant W. W. White, 541 Lexington Avenue, New Yoric 

City, 8. 
Second lieutenant Clinton Jones, San Francisco, Cal., 8. 
Captain R. M. Chambers, Memphis, Tenn., 7. 
FiiBt Lieutenant Harvey Cook, Toledo, Ohio, 7. 
First Lieutenant L. C. Holden, 103 Park Avenue, New York City, 7. 
First Lieutenant K. H. Schoen (deceased), Indiaiiapolis, Ind., 7. 
First Lieutenant W. A. Robertson, Fort Smith, Ark., 7. 
First Lieutenant L. J. Rummell, 798 South 11th Street, Newark, N. J., 7. 
First Lieutenant L. A. Hamilton (deceased), Burlington, Vt., or Fittft- 

field, Mass., 7. 
First Lieutenant J. O. Oeech, Washington, D. C, 6. 
Second Lieutenant Howard Burdick, 175 Remsen Street, Broddyn, 

N. Y., 6. 
First Lieutenant C. L. Bissell, Kane, Penn., 6. 
Major H. E. Hartney, Saskatoon, Canada, 6. 
Captain Douglass Campbell, Moimt Hamilton, Cal., 6. 
Captain J. C. Vasconcelles, Denver, Col., 6. 
Captain E. G. Tobin, San Antonio, Texas, 6. 
Firet Lieutenant E. P. Curtis, Rochester, N. Y., 6, 
First Lieutenant Sumner Sewell, no address, 6. 
First Lieutenant R. A. O'Neill, Nogales, Ariz., 6. 
First Lieutenant Donald Hudson, Kansas City, Mo., 6. 
First Lieutenant M. K. Guthrie, Mobile, Ala., 6. 
First Lieutenant W. H. Stovall, Stovall, Miss., 6. 
First Lieutenant J. D. Beane (missing in action), 6. 
First Lieutenant A. R. Brooks, Framingham, Mass., 6, 
First Lieutenant R. O. Lindsay, Madison, N. C, 6. 
First Lieutenant Martinus Stenseth, Twin City, Minn., 6. 
Second Lieutenant F. K. Hays, Chicago, Bl., 6. 
First Lieutenant H. C. Klotts, no address, 5. 
Lieutenant-Colonel William Tliaw, Pittsburgh, Penn., 5. 
Major D. McK. Peterson, Honesdale, Penn., 5. 
Captain H. R. Buckley, Agawam, Mass., 5. 
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Major C. J. Biddle, PhibiMphia, Ften^ 5. 

First lieutenant James KnowleB, Gambridgev Mam^ 5u 

First Lieutenant J. A. Healej, Jeaey Gtj, N. J., 5. 

Fir^ Lieutenant Luus Potter, do addren, 5. 

Fust Lieutenant F. M. Symoods, 20 Wert Sth Street, New Yotk Gtj, 

5. 
Fust Lieutenant J. F. Wefaner (deeeaaed), 124 Eart 28tii Street, N< 

\otk, 5. 
First Lieutenant J. J. Sereley, CtacMff^ 5. 
Fust Lieutenant E. M. Hai^ Aatovia, N. T^ 5. 
First Lieutenant H. H. George, Nia«ua Falfe, N. Y^ 5. 
Fust Lieutenant G. W. Furlow, Rocherter, l^bnn^ 5. 
First Lieutenant A. E. Estefbiook, Fort Flai^, Warily 5. 
First Lieutenant B. V. Baueotn, Milfoid, Texas, 5. 
Second Lieutenant Harold McArthnr, no address, 5. 
Second Lieutenant J. S. Owens, Batthnaie, 5. 
Second lieutenant J. O. Donaldson, Wanirington, D. C^ 5u 



OTHER AMERICANS WHO ARE CREDITED WITH 
BRINGrSG DOWN ONE OR MORE 

PLAN'ES 

lieutenant Frank L. Bayiies, New Bedfoid, Maos. (killed lane 20, 

1918, in the Britirii Air Seraee), 12. 
Adjutant £. C. Pusons, ^vingfiekl, Bfaas., 4. 
Lieutenant H. Cky Fersuson, wounded Mardi 12; 191S, 4. 
Captain J. Nonnan HaD, Lafayette Fiiradrilie and A. K P., GolCaz, 

la., wounded and captured. May 7, 1819, 4. 
Lieutenant JosefA C. Stdilin, Lafayette Ksmdrillp, BaxMyn^ N. Y^ 3. 
Lieutenant Nonnan Prince (orsuiaer of Lafayette Escadrille), D et ttly 

Farms, Mass., kiOed October 15, 1916, 0. 
Lieutenant Eiffin Yates Bockwefl, I^lkqrette Eseadiille, Asheirille, N. C, 

kilkd September 23, 1916, 4. 
Lieutenant Walter Rheno, Martha's Yineyaid, Blaas^ 3. 
lieutenant Walter Lovefl, Lafayette Ksraiftrinp, Concaid, Maas^ 3. 
Lieutenant Thomas Hhdicoek, Jr., Lafayette Escadrille, Eoatyn, N. 

Y., captured March 10, 1918. He escaped later. 3. 
Lieutenant Bert HaD, Lafayette EacadriDe, Bowling Ckeen, Ky., re- 
tired December, 1916, 3. 
Geof^e Tumure, Lenooc, Mass., third on loly 17, 1918; 3. 
Lieutenant Hugh Dugan, Chicago, Royal Flying Corpse ci ^lU^^ e d AprQ 

6, 1918, 2. 
lieutenant G. de ^eest leaner, Washington, D. C, 2. 
lieutenant Andrew C. Camphril, Chicago, inMint, 2. 
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Captain Phelps Collms, Detroit, killed March 18, 1918, 2. 

Lieutenant Eddier Maason, New York, Lafayette Escadrille, 2. 

Christopher Ford, New York, 2. 

Lieutenant W. A. Wellman, Cambridge, Mass., 2. 

Sergeant James E. Connelly, Philadelphia, Pa., 2. 

Sergeant Victor Chapman, Lafayette Escadrille, killed June 23^ 1916, 2. 

Sergeant Vernon Booth, Chicago, 2. 

Sergeant Austin B. Crehore, Westfield, New York, 1. 

Lieutenant Willis Haviland, Minneapolis, Minn., 1. 

Lieutenant Harry Sweet Jones, Hartford, Pa., 1. 

Lieutenant Charles C. Johnson, St. Louis, Mo., 1. 

Captain Robert L. Rockwell, Cincinnati, Ohio, 1. 

Lieutenant Stuart Walcott, Washington, killed December 14, 1917, 1. 

Lieutenant Alan F. Winslow, Rive Forest, HI., 1. 

Lieutenant Edgar Tobin, San Antonio, on July 11, 1918, 1. 

Lieutenant Charles T. Merrick, Eldora, Iowa, 1. 

Lieutenant Alexander O. Craig, New York, in Italy, on July 5, 1918, 1. 

Lieutenant Sumner Sewell, Bath, Me., above Toul, on June 3, 1918, 1. 

Lieutenant William J. Hoover, Hartsville, S. C, on July 2, 1918, 1. 

Lieutenant Alfred A. Grant, Denton, Texas, on July 2, 1918, 1. 

Lieutenant John McArthur, Buffalo, N. Y., on July 2, 1918, 1. 

Lieutenant Ty^^ Cook Bronson, New York, on July 1, 1918, 1. 

Lieutenant Charles W. Chapman on May 8, 1918. Both he and Tio- 

tim fell in flames, 1. 
Captain Kenneth Marr, on May 15, 1918, 1. 
Lieutenant Henry Grendelass, 1. 

Lieutenant Edward Buford, Jr., Nashville, Tenn., on May 22, 1918, 1. 
Lieutenant William H. Taylor, New York, on May 21, 1918, 1. 
Ensign Stephen Potter, Boston, Mass., killed April 25, 1918, 1. 
Lieutenant Walter Avery, Columbus, Ohio, brought down and captured 

Captain Menckhoff, the German ace, who had 34 victoriee on 

July 25, 1918, 1. 



CITATIONS AND DECORATIONS OP MEMBERS 
OP THE U. S. ARMY AIR SERVICE 

DISTINGUISHED SERVICE CROSS 

Crardner Philip Allen, First Lieutenant, C. A. C. 
Flynn L. A. Andrew, First Lieutenant. 
David H. Backus, First Lieutenant. 
Herbert B. Bartholf, First Lieutenant. 
Erwin R. Bleckley, Second Lieutenant. 
Samuel C. Bowman, Second Lieutenant. 
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Hogt D. G. Broamfield, Flnt Lieuteoant. 

John R. Castkman, First lieatenaiit. 

Weir H. Cook, First Lieutenant. 

Hamilton Coolidge (deceased), Captam. 

Justin P. Follette, First lieutenant. 

William F. Frank, First Lieutenant. 

Harold £. Goettl^ (deceased), Second Lieatenaai. 

Andre Gundelach (deceased), First lientenanL 

D. C. Hunter, First lieutenant. 

John N. Jeffera, First Lieutenant. 

Samuel Kaye, Jr., First lieutenant. 

Willburt E. Kinsley, Second Lieutenants 

Jamee Knowles, First Lieutenant. 

G. DeFreest Lamer, First Lieutenant. 

William O. Lowe, Second lieutenant, U. S. M. C. 

Edward Russdl Moore, First Lieutenant. 

Edward M. Morris, Second Lieutenant. 

Stephen H. No3reB, Captain. 

Alfred B. Patterson, Jr., First Lieutenant. 

Britt^xi PoUey, First Lieutenant. 

Charles P. Porter, Second Lieutenant. 

Clearton H. Reynolds, Captain. 

Leslie J. Rummdl, First lieutenant. 

Karl J. Schoen (deceased). First Lieutenant. 

Richard B. Sh(4by, First Lieutenant. 

John Y. Stokes, Jr., First Lieutenant. 

William H. Stovall, First Lieutenant. 

William H. Vail, First lieutenant. 

Pennington H. Way (deceased). Second Lieutenant. 

Joseph F. Wdiner, First Lieutenant. 

Qiester £. Wiigjit, First Lieutenant. 

LEGION OF HONOR— FRENCH 

(oomicakder) 

(Tharles T. Meaober, Major-General. 
William Mitchell, Brisadier-GoieiaL 

CROIX DE GUERRE— FRENCH 

Thomas J. Abemathy, Second Lieutenant. 
James A. Healy, First lieutenant. 
Arthur H. Jones, First Lieutenant. 
Charles T. Menober, Major-GencfaL 
Ralph A. O'NeDl, First Lieutenant. 
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Charles P. Porter, Second Lieutenant. 
Kenneth L. Porter, Second Lieutenant. 
Joseph C. Raible, Jr., First Lieutenant. 
Louis C. Simon, Jr., First Lieutenant. 

ITALIAN CITATIONS 

James P. Hanley, Jr., First Lieutenant. 
George C. Hering, First Lieutenant. 
William P. Shelton, First Lieutenant. 
Norman Sweetser, First lieutenant. 
Emory E. Watchom, First Lieutenant. 
Frederick K. Weyerhaeuser, First Lieutenant. 

FRENCH CITATIONS 

Valentine J. Burger, Second Lieutenant. 
Alexander T. Grier, Second Lieutenant. 
Horace A. Lake, Second Lieutenant. 

CROCE AL MERITO DI GUERRA— ITALIAN 

James L. Bahl, First Lieutenant. 
Raymond P. Baldwin, First Lieutenant. 
Ardiiu: M. Beach, First Lieutenant. 
Allen W. Bevin, First Lieutenant. 
Gilbert P. Bogart, First Lieutenant. 
Arthur F. Clement, First Lieutenant. 
William G. Cochran, First Lieutenant. 
De Witt Coleman, Jr., First lieutenant. 
Kenneth G. Collins, First Lieutenant. 
Alexander M. Craig, First Lieutenant. 
Herbert C. Dobbe, Jr., First lieutenant. 
Edmund A. Donnan, First Lieutenant. 
Norton Downs, Jr., First lieutenant. 
Arthur D. Farquhar, First lieutenant. 
Harry S. Kinkenstaedt, First Lieutenant. 
Willis S. Fitch, First lieutenant. 
Donald G. Frost, First Lieutenant. 
William O. Frost, First lieutenant. 
James P. Hanley, Jr., First lieutenant. 
Spencer L. Hart, Second lieutenant. 
George C. Hering, First Lieutenant. 
Wallace Hoggson, First lieutenant. 
Gosta A. Johnson, First lieutenant. 
James Kennedy, Seccmd lieutenant. 



APPENDIX I 341 



LeRoy D. Kifey, First lieutenant. 
Herman F. Kreu^er, Fint lieutenant. 
Fiorello H. LaGuaidia, Major. 
Patcm MacGflrary, First lieutenant. 
OUe Mitchell, First lieutenant. 
WUHam H. Potthoff , First lieutenant. 
Aubrey G. Roasd, First lieutenant. 
William B. Sbeltoo, First lieutenant. 
Norman Sweetaer, First lieutenant. 
Norman Terry, Second lieutenant. 
Emory E. Watdwm, First lieutenant. 
Frederick K. Weyerfaaeuser, First lieutenant. 
Warren Wheeler, First lieutenant. 
Alfred S. R. WikHn* Fast lieutenant. 
Warren S. Wilson, First lieutenant. 



REPORT OF THE DIRECTOR OF MILITARY 

AERONAUTICS 

War Depashcent, 

OpFICK op the DiRBCXOB of MiUTAST AKBOSIAlTnCS, 



3,191s. 

Snt: I have the honor to submit hefewith the annual report of the 
Diriflion of Bifilitaiy AetonauticB for the fiscal year ended June 90, 
1918. Thou^ the Diviacm of Military AaonanticB was created only 
on April 24, 1917, it waa agreed that the duties intrusted to it and 
previously carried out by the Signal Corps riiould be covered in this 
report in order to present a continuous story of the devdopment of 
the poBonn^ training, and organinng phases of the present Air Ser- 
vice. Abo it should be pointed out that operations on the front in 
Fiance have been left largely to whatever report the Af¥Ulry^f^n Ex- 
peditionary Force may deem wise. 

The fiscal year 1917-18 saw aviation devdop from a wfaoQy mb- 
sidiary branch of the Army as the Aviation Secticm of the S^^nal Cofps 
to a position of extreme and dedstve importance as the Air Service, 
directly under the Chief of Staff. Fran the most insignificant begin- 
nings it came within the year to be one of America's major efforts m 
the war. 

This is an the more surprising wiien America's previous backwaid- 
nesB in aviation » considered. Tliis country has stood practically still 
in aerial p r og r e s s , whSe the war in Europe brou^Kt about an eztiaor- 
dinary advance. From all this the United States was cntir^ shut 
off up to the time it ahaiwioned neutrality. 80 little exact knoidedflB 
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was available that the first American planes to go with the eiqieditioa 
into Mexico in March, 1916, were all rendered useless in aooidents 
within a short time of arrival. There was practically no sviatkm 
technique here comparable to Europe's, almost negligible manufaetoring 
facilities, not a hundred trained flyers, and only the most rudimentaiy 
facilities for training. Moreover, no one had any adequate apprecia- 
tion of the intricacy and skill required in the maldng of either an aercH 
plane or the training of a pilot. 

As against this stagnation Europe's progress in two and one-balf 
years of war had been tremendous. The first planes to go to the front 
in 1914 had been few in niunber, unequipped with radio, machine 
guns, bombs, or photographic apparatus, and entirely unproved in 
military value. Their extraordinary success, however, in disdooiiig 
the size of the German concentration in Belgium at once brought them 
into a position of great importance. Very shortly radio was ^"«*^TM 
to replace signaling by dropping tinsel or making curious evohitioiis; 
the pistols of the pilots gave way to machine guns; the eaqr-gcung 
system of dropping bombs over the side was replaced by regular bomb- 
ing planes, and the occasional taking of photographs by an intrioate 
system of picturing every mile of the front. Engine power increaaed 
to 200, 300, 400, 500 horse power; huge planes with large carrying capac- 
ity were being developed for night-bombing; and operations weretak* 
ing place by whole squadrons in various air strata — flight, sini^b-fleater 
scouts around 15,000 to 20,000 feet, two-seater day bombers aiound 
9,000 feet, and photographic and observation planes around 6,000 feet. 

In contrast to all this development the United States at the time of 
its entry into the war stood very little ahead of where it had been 
before the world war broke out. Aviation, both in its personnel and 
its equipment, was included in that part of the Signal Corps known 
as the Aviation Section, which had been established by Ckmgress July 
18, 1914. Its chief was Maj. Gen. George O. Squier, who after four 
years as military attach^ in London, had been put in charge of tba 
Aviation Section in May, 1916, and made Chief Signal OffiOMr on 
February 14, 1917, continuing to have charge of aviation throu^ 
nearly the whole of the fiscal year. On April 6, 1917, the total 
on hand consisted of 65 officers, 1,120 men, two small flying fields, 
than 300 very second-rate training planes, practically no manufacturing 
facilities, and only the most meagre technical information as to Euxope'a 
startling developments. 

The original American war program, based on an army of a miDion 
men, made aviation but a relatively insignificant part of the gBDetal 
military forces. This program, which represented the view of the 
General Staff before the arrival of the foreign missions, was met by 
two appropriations, $10,800,000 on May 12, 1917, and $43,460,000 on 
June 15, many times larger than any appropriations ever befoce made* 

The British and French missions, however, arriving the last part 
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of April, completely revolutionized this viewpoint. Supported by an 
urgent cable of May 24 from the premier of France, calling for 2,000 
planes a month and a total of 5,000 pilots and 50,000 mechanicians, the 
$640,000,000 appropriation, the largest ever made by Congress for one 
specific purpose, was drawn up, put through the House of Representa- 
tives Military Affairs Committee in two meetings, the House itself in 
one, the Senate Military Affairs Committee in 45 minutes, and the 
Senate itself a week later, becoming law on July 24, 1917. On this 
date the present large program was really launched, two months and 
a half after the outbreak of war, and largely in response to allied 
appeals. 

The rest of the fiscal year was taken up in amplifying and executing 
the lines of effort here laid down. Toward the end of the year, how- 
ever, it became obvious that the system of organization of an Aviation 
Section as a subsidiary branch of the Signal Corps was not functioning 
efficiently. The British and French, perceiving that we were encounter- 
ing the same kind of obstacles as theirs, strongly recommended a 
separate, independent air service similar to the air ministries they had 
been obliged to establish and which have worked so successfully since. 
As a result, a first step was taken in a rearrangement of duties designed 
to effect a greater independence and a greater concentration of au- 
thority when, on April 24, the War Department authorized the follow- 
ing statement: 

''Mr. John D. Ryan has accepted the directorship of aircraft pro- 
duction for the Army. 

"A reorganization of the Aviation Section of the Signal Corps has 
been also effected, of which the principal elements are as follows: 

''Gen. Squier, as Chief Signal Oflicer, will devote his attention to 
the administration of signals; a Division of Military Aeronautics is 
created, under the direction of Brig. Gen. William L. Kenly. The 
Aircraft Board, created by act of Ccmgress, remains as an advisory 
body, as it has been in the past, with Mr. Ryan as its chairman. This 
arrangement is made with ijie entire concurrence of Mr. Howard Cofl&n, 
who remains a member of the Advisory Conmiission of the Council of 
National Defense and will render assistance and counsel to the Air- 
craft Board and Mr. Ryan. 

"The Division of Military Aeronautics will have control of the 
training of aviators and military use of aircraft. The exact division 
of functions in the matter of designing and engineering will be worked 
out as experience determines between the Division of Military Aero- 
nautics and the Division of Production. 

"This announcement involves no change of personnel in the present 
Equipment Division of the Signal Corps, of which W. C. Potter is 
chief, and which will continue under his direction." 

This reorganization, however, was admittedly but the first step. 
The first action taken by the President under the broad powers of the 
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Overman Act was to effect a still further reorganization by taking 
aviation entirely out of the jurisdiction of the Signal Corps, where it 
has been from its inception on July 18, 1914, and to set up two sepa- 
rate bureaus, one for securing and training the large flying and ground 
forces, and the other for providing planes, engines, and equipment. 
The presidential order of May 21 covering this change follows: 
''By virtue of the authority in me vested as Commander-in-Chief 
of the Army and by virtue of further authority upon me spedfioally 
conferred by 'An act authorizing the President to coordinate or con- 
solidate executive bureaus, agencies, and offices, and for other purposes, 
in the interest of economy and the more efficient concentraticm of the 
Government,' approved May 20, 1918, I do hereby make and publish 
the following order: 

''The powers heretofore conferred by law or by Executive ordEer 
upon and the duties and functions heretofore performed by the Qilef 
Signal Officer of the Army are hereby redistributed as follows: 



" (1) The Chief Signal Officer of the Army shall have charge, under 
the direction of the Secretary of War, of all military sigEml dutias 
and of books, papers and devices connected therewith, including tele- 
graph and telephone apparatus and the necessary meteorological instru- 
ments for use on target ranges, and other militaiy uses; the oonstnio- 
tion, repair, and operation of military telegraph lines, and the duty of 
collecting and transmitting information for the Army by telegraph 
or otherwise, and all other duties usually pertaining to military signaU 
ing; and shall perform such other duties as now or are or shall here- 
after be devolved by law or by Executive order upon said Chief Signal 
Officer which are not connected with the Aviation Section of the Signal 
Corps or with the purchase, manufacture, maintenance, and produo- 
tion of aircraft, and which are not hereinafter conferred, in special or 
general terms, upon other officers or agencies. 

" (2) A Director of Military Aeronautics, selected and designated 1^ 
the Commander in Chief of the Army, shall hereafter have ohaige, 
under the direction of the Secretary of War, of the Aviation Seotion 
of the Signal Corps of the Army, and as such shall be, and he hereby 
is, charged with the duty of operating and maintaining or supervismg 
the operation and maintenance of aU military aircraft, including bal- 
loons and aeroplanes, all appliances pertaining to said aircraft and 
signaling apparatus of any kind when installed on said aircraft, and of 
training officers, enlisted men, and candidates for aviation servioe in 
matters pertaining to military aviation, and shall hereafter perform 
each and every function heretofore imposed upon and performed by 
the Chief Signal Officer of the Army in, or in connection with, the 
Aviation Section of the Signal Corps, except such as pertains to the 
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purchase, manufacture, and production of aircraft and aircraft equip- 
ment and as is not hereinafter conferred, in special or general terms, 
upon the Bureau of Aircraft Production; and all aeroplanes now in 
use or completed and on hand and all material and parts, and all 
machinery, tools, appliances, and equipment held for use for the main- 
tenance thereof; all lands, buildings, repair shops, warehouses, and all 
other property, real, personal, or mixed, heretofore used by the Signal 
Ck>rp6 in, or in connection with, the operation and maintenance of air- 
craft and the training of officers, enlisted men, and candidates for 
aviation service, or procured and now held for such use by or under 
the jurisdiction and control of the Signal Corps of the Army; i^ books, 
records, files and office equipment heretofore used by the Signal Corps, 
in, or in connection with, such operation, maintenance, and training; 
and the entire personnel of the Signal Corps as at present assigned to, 
or engaged upon work in, or in connection with, such operation, main- 
tenance, and training, is hereby transferred from the jurisdiction of the 
Chief Signal Office and placed imder the jurisdiction of the Director of 
Military Aeronautics; it being the intent hereof to transfer from the 
jurisdiction of the Chief Signal Officer to the jurisdiction of the said 
Director of Military Aeronautics every function, power, and duty con- 
ferred and imposed upon said Director of Military Aeronautics by sub- 
paragraph (2) of paragraph I hereof all property of every sort of nature 
used or procured for use in, or in connection with, the functions of the 
Aviation Section of the Si^ial Corps placed in charge of the Director 
of Military Aeronautics by subparagraph (2) of paragraph I hereof, 
and the entire personnel of the Signal Corps in charge of the Director 
of Military Aeronautics by subparagraph (2) of paragraph I heteoi. 

'* (3) An executive agency, known as the Bureau of Aircraft Pro- 
duction, is hereby established, and said agency shaU exercise full, com- 
plete, and exclusive jurisdiction and control over the production of 
aeroplanes, aeroplane engines, and aircraft equipment for the use of 
the Army, and to that end ^lall forthwith assume control and juris- 
diction over all pending Government projects having to do or connected 
with the production of aeroplanes, aeroplane engines, and aircraft 
equipment for the Army and heretofore conducted by the Signal Corps 
of the Army, under the jurisdiction of the Chief Signal Officer; and all 
material on hand for such production, all unfinished aeroplanes and 
aeroplane engines, and all unfinished, unattached, or unassembled air- 
craft equipment; all lands, buiklings, factories, warehouses, machinery, 
tools, and appliances, and all other property, real, personal, or mixed, 
heretofore used in or in connection with such production, or procured 
and now held for such use, by or under the jurisdiction and control 
of the Signal Corps of the Army; all books, records, files, and office 
equipment used by the said Signal Corps in or in connection with 
such production; all rights under contracts made by the Signal Corps 
in or in connection with such production; and the entire peiBonnel of 
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the Signal Corps as at present assigned to or engaged upon woric in 
or in connection with such production are hereby transferred from the 
jurisdiction of the Signal Corps and placed under the jurisdiction of 
the Biureau of Aircraft Production, it being the intent thereof to trans- 
fer from the jurisdiction of the Signal Corps to the jurisdiction oi the 
said Bureau of Aircraft Production every function, power, and duty 
connected with said production, all property of every sort or nature 
used or procured for use in or in connection with said production, and 
the entire personnel of the Signal Corps, as at present assigned to or 
engaged upon work in or in connection with such production. 

" Such person as shall at the time be chairman of the Aircraft Board 
created by the act of Congress approved October 1, 1917, shall also 
be the executive officer of said Bureau of Aircraft Production, and he 
shall be, and he hereby is, designated as Director of Aircraft Production, 
and he shall, under the direction of the Secretary of War, have charge 
of the activities, personnel, and properties of said bureau. 

II 

"All unexpended funds of appropriations heretofore made for the 
Signal Corps of the Army and already specifically allotted for use in 
connection with the functions of the Signal Service as defined and 
limited by subparagraph (1) of Paragraph I hereof shall be and remain 
under the jurisdiction of the Chief Signal Officer; all such funds already 
specifically allotted for use in connection with the functions of the 
Aviation Section of the Signal Corps as defined and limited by sub- 
paragraph (2) of Paragraph I hereof are hereby transferred to and 
placed under the jurisdiction of the Director of Military Aeronautios 
for the purpose of meeting the obligations and expenditures autiboriied 
by said section; all such funds already specifically allotted for use in 
connection with the functions hereby bestowed upon the Bureau at 
Aircraft Production, as defined and limited by subparagraph (3) of 
Paragraph I hereof, are hereby transferred to and placed under the 
jurisdiction of said Director of Aircraft Production for the purpose of 
meeting the obligations and expenditiures authorized by said bureau 
in carrying out the duties and functions hereby transferred to and be- 
stowed upon said bureau; and in so far as such funds have not been 
already specifically allotted to the different fields of activity of the 
Signal Corps as heretofore existing, they shall now be allotted by the 
Secretary of War in such proportions as shall to him seem best intended 
to meet the requirements of the respective fields of former activity of 
the Signal Corps and the intention of Congress when mitlring fl^id 
appropriations, and the funds so allotted by the Secretary of War to 
meet expenditures in the field of activity of the Aviation Seetkm of 
the Signal Corps are hereby transferred to and placed under the jurie- 
diction of the Director of Military Aeronautics for the purpose of 
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meeting the obligations and eipenditurea anthorued by aaid section; 
and the funds so allotted by the Secfetaiy of War to meet the expendi- 
tures in that part of the fidd of activity of the Signal Corps, which 
includes the functions hereby tranefened to the Bureau of Aircraft 
Production, are hereby tnuufenred to and placed under the jurisdictioo 
of the Director of Aircraft Production for the purpose of meeting the 
obligations and expenditures authorised by said bareao. 



m 

"This order diall be and remain in fnO foree and effect daring the 
continuance of the present war and for six months after the tenninar 
tion thereof by the proclamation of the treaty of peaoe, or until there- 
totate amended, modified, or rescinded. 

'* Undtf this order Mr. John D. Ryan continued as Director of Air- 
craft Production and Maj. Gen. \lllliam L. Kenly became Director of 
Military Aeronautics." 

This division of responsibilities and functions gave a clearer con- 
ception of the unique duties of the Air Service in production of phatB 
and training of pilots, and is significant, too, of the many tactiaJ 
reasons which made it imperative for En^and and Fhmoe to estab- 
lish separate and independent air services. 

The end of the fiscal year found this problem of hi^ier otgaoiatioa 
one of the most important to be faced. An early defect d isc o v ere d in 
the reorganization developed whm there appeared to be inadecpiate 
liaison between the Bureau of Aircraft Production and the Divisicm of 
Militarv' .Aeronautics. One was responsible for the fxodoetion ol 
planes, the other for their operation and military cfficimqr- The 
method of selecting a type to pot into production and the final decinoo 
whether any plane prochioed was suitable for its militaiy pmpo se s or 
not, was undetennhied. The situation of two sets of offiaals with 
equal authcxity in their respective fidds of action, neither reeponoble 
to the other, at once demonstrated that neither could be held (or the 
final production of an aceeptaUe plane for the front. This was par- 
tially obviated by an agreement b e twe e n the Divisicm of Militaxy Aero- 
nautics and the Bureau of Aircraft Prodoction that the types of plane 
to be put into production must first be mutually agreed uptMi^ and 
that bef(M« a plajoe could be sent to the front it should be given a mili- 
tary test and accepted by the Divisicm of Biilitary Aeronanties. But 
considerable time was lost before this pc^iey was definitely arran^Bd, 
a policy which mi^t easily have at onee been fntshlinhfd by a anified 
department. 

The personnel side of the air service, inclnding the sdeetion, train- 
ing, organisation, and operaticm of the flying forces, defrf o ped within 
the fiscal year 1917-18 into an educational system on a scale infinitelbr 
larger and more diverse than anyone had anticipated. Teaching men 
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to fly, to send meBsages by wirekas, to operate madiiiie guns in the 
air, to know artillery fire by its bursts, and to travel hundreds of miles 
by compass, teaching other men to read the enemy's strategy from 
aerial photographs, and still others to repair instruments, ignition qr^ 
tems, propellers, aeroplane wings, and motors, has required a net- 
work of flying fields and schools, a large instructional force, and a 
mase of equipment and curricula. 

None of this, practically speaking, was on hand at the outbreak of 
the war, neither fields, instructors, curricula, nor, more serious than 
all, e:q)erience to show what was to be needed. This country bad 
never trained an aviator sufiSiciently to meet the demands of overseas 
aerial warfare and had not the sli^test knowledge of the instnietion 
necessary for radio, photography, or enlisted personnel. Consequently, 
the first men largely taught themselves before teaching otheis, and 
experience led on from one course to the next. 

First, in the point of need, was that of flying fields. Two were m 
limited operation at the outbreak of war, San Diego and Mineola; 
three more were selected, cleared, equipped, and made ready for flying 
in six weeks' time, and by the end of the year over a score woe in 
operation all over the country. All were protected by a three-year 
lease with option to buy, if desired, at a fixed price. During the year 
also five supply depots, three concentration depots, three balloon camps, 
two repair depots, one experimental field, (me radio laboratory, and one 
quarantine camp were built. 

The selection of men for training as flyers was a complicated task, 
as the requirements were necessarily rigid. Volunteer examining boaida 
of the highest medical skill were organized all over the oountiy, 96 
urban and 30 divisional boards, and a total of 38,777 men were exam- 
ined to June 2, of whom nearly half, or 18,004, were disqualified. This 
naturally led to a high grade of personnel, and made the later training 
both more rapid and more efficient. 

The first step in instruction was at one of the new "ground" schoola 
opened on May 21 at the Massachusetts Institute of Technology, Cor- 
nell and Ohio State Universities and the Universities of Illinois, Texas, 
and California, with Princeton and the Georgia School of Technology 
added on July 5. Here, in eight weeks, under military discipline, the 
cadets were groimded in all the elements of aviation at a cost to the 
Government at first of $65 per pupil, and later $10 each for the fiiat 
four weeks, and $5 weekly thereafter. By June 30, 1918, a total of 
11,539 men were graduated to the flying fields and 3,129 were dischargsd 
for failure in studies, etc. 

Next came the actual flying instruction, divided into two phases, 
primary and advanced. The former averaged about ei^t weeks, in- 
eluded ability to execute the simpler evolutions and croas-countiy 
flights, and led to an officer's commission and the right to weor the 
Reserve Military Aviator's wings. To June 30, 1918, 4,980 men had 
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been graduated as Reserve MDitaiy AinaAca for final tnining, and 
about 400 had been disqualified as inc^iaMe of beeoming fljren. 

Tbe advanced tzaining, however, pceaented infinitely moie diflkoltifla. 
It was not nearly so simple to teach the wan eompfa stunts, fofmarioQ 
flying, aerial mairhine gunneiy, bombing, and ni|^ flying, vdiile at tho 
same time the hifjilyspedaliaedeq^lMnePtn ccca Ba f y req ui red coDsideca-' 
ble time for manufacture. Neverthdess, advanced schcx^ of the three 
types necessary were opened toward the end of the year 1918, with what 
equipment was available, and had graduated 110 bombers, 85 bomhing 
pilots, 464 observers, 389 observo' pOota, and 131 puniiit pOota by 
June 30, 1918. 

The ideal anansement in mind at the end of the year was to tzain 
each pdot compleidy on this side of the ocean, where fadlitieB are 
very good, supplies in abundance, and infonnatkm and ex perienced 
pilots from the front available in ever-increaaing numbers. The flycn 
can then be organised into provisiGnal squadrons and wingi and givea 
training as large units with their own administrative officers and en- 
listed pesBonnel so that they wiD be able to go immediately to the 
front, after a month (x* so of tranefonnation work in France, l^'^gww^g 
geography and familiarizing themsdves with new types of plinm 
Plans are under way looking to the establidunent of sudi wingi and 
brigades in the United States with the end in view of furnishing com- 
plete and fully trained units to the American Ezpeditiooafy Force. 

The whole training fHogram was considerably held up by hdc of 
equipment. Obviously it required far loss time to select men for tnm- 
ing than to build the fields, i^anes, and accessories neceasazy to tndn 
them. Primary training planes, the only type manufactured here 
before tbe war, soon became available in inereafling nrnnbeii, tiB by 
the end of the year more were on hand than needed. The advanced 
training planes, however, p r e s ent ed proble ms wholly new to 
try, so that primary plazies had to be fitted with more poweffol 
azKi equipment and made to serve the pnzpoae. The first 16 
seato' pursuit f^anes were not del i vere d tfll Janoary, 1918, the fint 
bombers till March, and the first gunnery late in May. 

During this fiscal year a grand total of 407,999 hoars were flown by 
Army aviators in the United Slates, as oontzasted with 745.5 homa in 
1914 and 1,269 in 1915. In the sngle wedc ending June 30, 1918; a 
total of 19,560 hours were flown, or 15 times, for that sngle wedc, the 
number of the whole year three years before. This, at 75 ndleB an 
hour, LB equivaknt to over 30,000/)00 miles, or 1,223 times around tha 
Equator. 

During it there were 152 fatalities, or 2,684 flying hours and 20lfiOO 
miles flown to each death. Of these, 86 were eaosed by stafls, w^ben 
tbe plane, usually throu^ some error by the pOot, lost its flying s pe ed 
and dropped into a stiaiglbt nose dive or turned into a tafl spin, from 
which the pilot did not l^ve the time or the sIdD to eitrieale it. Col- 
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lisions were responsible for 30 other accidents, often due to failure to 
fly according to the rules. Side-slips, the only other large cause of 
accidents, resulted in 10 deaths. 

Regrettable as these accidents are, it is felt that, considering the 
newness of the science, the early state of develoi»nent of the planes, 
the inexperience in instruction, and the necessity of teaching stunts in 
themselves rather dangerous, this number is not large. As a matter 
of actual statistics, fatalities in American training are less than half 
as large as those of the other allied countries. 

Besides flyers, however, engineer officers to direct the upkeep of the 
equipment, supply officers to keep sufficient equipment on hand, and 
adjutants to keep the records and do other military work had to be 
especially trained. These men, absolutely essential to the maintenance 
of the Air Service organization, could be secured only after a detailed 
course of instruction. An engineers' school, opened for a 12 weeks' 
course at the Massachusetts Institute of Technology on January 12, 
graduated 590 men and discharged 228 before June 30; a supply offi- 
cers' school, opened at the Georgia School of Technology, gpwluated 
852 men and discharged 111 from an eight weeks' course before it was 
closed on May 11; and an adjutants' school, opened at Ohio State 
University on January 12, graduated 789 and discharged 97 men in 
an eight weeks' course before it was closed June 22. 

A six weeks' course for armament officers and men to care for nu^ 
chine guns and bombs was opened at Fairfield, Ohio, on April 22, 
graduating 95 officers and 465 men by June 30, all of whom went 
forthwith overseas. Just at the end of the year a series of special 
schools in aerial gunnery were opened as the final step in the flyecB* 
training in this country, graduating 102 pilots. 111 observers, and 101 
fighting observers by June 30. Also a special course for compass ofll- 
cers was opened at Camp Dick, Texas, on April 10, with 53 graduates, 
and another course at the same time for a soor^ of navigation offioen. 

Radio also required very special instruction, with courses and in- 
structors for aU flyers through the various stages of their progress, for 
the receiving force on the ground, and for the men responsible for the 
upkeep of the radio equipment. At the outset, volunteer civilians, eaeh 
with his own methods of instruction, stepped into the breach, but by 
the end of the year two radio officers, and four enlisted men's sohoolB 
were in operation with 49 and 329 graduates, respectively; radio offioen 
and equipment had been sent to every field and ground school; and 
the courses for flyers had been standardized aU the way through 

Aerial photography, which had developed during the war into an 
exact science, required similar triple instruction — ^that for observen to 
operate the cameras in the air, intelligence officers on the gnnmd to 
interpret them, and enlisted men to aid in the developing, printing^ 
and enlarging, and to keep the equipment in condition. Where the 
United States had not even a single aerial camera at the outbfeak of 
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the war, by the end of the year there had been opened on Much 25 a 
large acfaocd for dev^kipen and pdnters at Bocheeter, N. Y^ with 680 
graduates by June 30, an offioaB* adiool on January 6 at Gomdl teaeh- 
ing map compOation and interpretation, and phntogr^ihic "hntB" with 
comfdete personnel and equipment for inatziicticMi at each of the fljring 
fields. 

One of the most seriooB problems, and one of late devdopment, was 
that of enlisted men, the groond force needed to keep the planes and 
engines always in prime condition, repair minor fareaks, tighten up wires, 
strengthen struts, and make sure tint no airman went up in a CanltY 
plane. This was work whoDy new to Ampnran medianicB, and of a 
delicacy and carefulness to whidi they were quite unaocoBtamed. 
McHieover, medianics of the skiD requisBd had largely been drained off 
by the draft, by enlistment, or by other war industries. 

Consequently, a wfac4e series of schoc^ was neoessaiy. At fint, in 
the fall small detadiments of medianics were sent to varioos ffactoriea 
— igQiti(», magneto, {xopeOer, weUing; instruments, sail-niakiDg; 
cabinet work, copper work, machine guns, and motors to secure as nmch 
experience as possible. While about 2,000 men were being graduated 
from 17 courses at 34 different schools of this type, more fully woiied 
out courses were established at fire northern fly^ fidds dosed for 
flying during the winter. With 2,500 graduated here^ atiH more de- 
tailed courses were opened at four large mechanics' adiooiB, wfaidi 
added another 5,000 men. By the end of the year two large and earn- 
plete Govemment schools were in operation at Kdly Kdd, TenSy and 
St. Paul, Minn., capable of graduating 5,000 men e?cry three montha. 

A notewOTthy erent of the year was the opening on May 15 of the 
first regular aerial mafl service in the United States b e t im ai New York, 
Philadelphia, and Washington. The Army fumidied six phnes and 
pilois, shortly douUed, for a daily round trqy, canying aboot 350 
pounds of mail eadi way, and with a record of 50 mimiteB for the 90 
miles between Philadelphia and New Yoric, and 1 hour and 50 mirnitea 
for the 135 miles from Philadelphia to Washington. Ninety per eent 
of the trips were made snocesBfully. 

Another Titally important phase of the Air Service ia that ol bal- 
looning, which during the war has been devdc^nig into a system of 
ever-watchful sentries on guard all the way from the North Sea to 
Switxerland. Less ^Kctacular, peihaps, than the heavier-than-air 
worky this branch of the service has a quite indispensaUe function. 
The observer, swinging in a captive ballonn at an altitode of a mile, 
2 to 5 miles from the enemy's lines, and with a range of visioo of 8 
miles in all directions, can make a far more detailed, minote-byHninute 
analysis of the enemy's movements than the wider visioned but tsui- 
sit<^ aviatco*, and can maintain such a flow of minnte inlonnation to 
the staff below that no important movement can take place m i uii ae i f isd 
within his view. 
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Here, also, at the outbreak of the war the United States was prao- 
tically without faoilities. The only school was at Fort Omaha, Ndbr., 
recovered from complete abandonment the previous November, with 
accommodations for 15 officers and 400 men, and equipment of banoon 
shed, gas plant, two obsolete captive balloons, and some telqAone 
material. The original program of August 13 necessitated a very large 
expansion, fully comparable to that in the heavier-than-air branch. 

To meet the program the Fort Omaha school was enlarged in Sep- 
tember to acconmiodate 61 officers and 1,200 men; on December 28 
Camp John Wise was opened at San Antonio with a final capacity of 
150 officers and 2,200 men, and special companies were sent to Fort 
Sill, Okla., for cooperation with the Coast ArtiUery. By June 80, 
440 ballocm officers had graduated, of whom 155 were fully qualified 
observers, and 73 had been sent overseas. The enlisted stroigth stood 
at 9,621 with 1,382 abroad. 

Thus, by the end of the fiscal year, the Air Service had in operation 
an educational system complete in all the details necessary to man this 
intricate service. Fields, curricula, instructors, and equipment were 
on hand for the most diverse courses, and men were graduating i& 
hundreds trained to all the difficulties of operating aeroplanes and 
translating their work into effective action. A total of 34,209 men 
had been graduated from the various courses, with 20,976 men en* 
rolled in 50 schools of 16 different types. 

Many outside bodies were called upon to cooperate in this develop- 
ment. Great Britain, France, and Italy all early established lax^ 
aviation missions in Washington which brought their three yean of 
experience to help solve problems confronted here for the first time. 
The National Advisory Committee for Aeronautics, the Bureaa of 
Standards, and several joint Army and Navy Boards also added tbelr 
information on the subject. 

Nevertheless the work was carried out under extreme difficuItieB. 
Operation and production were not properly coordinated. Much time 
was lost in having to obtain the necessary authority to build a new 
field or secure increases in personnel, instead of being able to cany 
out a main program with full independence and authority. Moreover, 
experienced and trained personnel was lacking; work had to be done 
while the actual organization to do it was being built up; much time 
was lost in the expansion and moving about of offices in Washington, 
some half a dozen times; while officers were constantly being shifted 
between Washington, the fields, and overseas. 

Meanwhile overseas, work of organization was similarly going cm. 
Hardly six weeks after the United States entered the war, namc^, 
on May 27, the first cadets sailed for France for training in the hif^y 
developed French flying schools, till by the end of the year nearly 
2,500 men were under instruction in France, England, Italy, and 
Canada. The collapse of Russia, Italy's serious defeat, and the weigjit 
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Uvown OD the allied sorieeB made it imp oB Bi ble, nnfertmiatdy, for 
the ADiea to meet the wApdnle oi tnining phmfffi neeenaiy, ao that 
many cl these cadets, the moat pronuBing oi Ameriea'a matirialj were 
in kUenesB for mnnthB, NeFcrthdeaB, iHiat faafitaea nere aTaihMe 
greatly adTanoed Ameriea'a aerial prepaiation and h^ied relieve the 
shortage of equipment here. It waa ear|y in May, 1918, hoirever, over 
a 3^ear after America's entry into the war, tiiat tl:^ first CSerman plane 
f dl victim to an aviator in the Ammcan aerviee. About the same 
time 468 fully trained American aviatars orgsniaed into 13 enrnplete 
American aquadroiis or brigades with British and FVendi aqaadrona 
were actuaOy on the finont, taking mcreasing Udl oi the enemy. 

During the same time an fnKstiMl force oi A&j&SJ men had also been 
sent overseas. The first to go were sent to France to lay the foand»- 
ti<H» for the great OTganizatioo socm to be built iq>, indnding training 
fields, assembly depots for American-built phmes, and aerodromes near 
the firoot. Others were formed into service scpiadrons in T^n^^^A and 
France to be ready as ao(xi as American pdots were tniinfd into their 
own organiiations. Still others went to refieve Rendi ridDed labor 
of unskilled work so that they could go bade into aeroplane faetories, 
while others went to England for the constmctko worie neoesMiy to 
carry out the ni^bct bombing program. 

Consequently, by June 30, 1918, two laige ***»"™c ofguisilaQDB 
were in operation, the source of supi^y in this eoontry ^^^Aiwig and 
organizing thousands {A pilots and men in aD sorts o£ tasks and the 
operation end ove rs ea s giving the final training in Ranoe, ^^^»^— ^1^ 
and Italy the fast moving of fulljr trained squadrons to the front. 

Where, at the outbreak of the war, there had been but 65 offieen 
in the Air Service, there were now 14,230; the *^K«^^ sizenglhy ami- 
larly, had jumped from 1,120 to 124,767; the number of men in or 
awaiting training for flyers from loss than 100 to over 18,000. There 
were 4^72 officers and 46,667 enlisted men overseaa. Indeed, the 
Air Service alone was by June 30^ 1918, larger than the American Army 
at the outbreak 61 the war. WbQe its development had been infinitely 
more 0QO4>licated and much loss n^ad than eiqiected, there is roasoii 
to believe that it is essentially somML 

WnxiAM L. KsfiTy 
Mqfor^Stmtml, U. 8. A^ 
Dinclor cf MHitarjf AenmamOei. 

Tike Secretary of War. 
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RECORDS OF ALLIED AND ENEMY ACES WITH 
NUMBER OF PLANES BROUGHT DOWN 

K— Killed. D— Dead. C--Ciq[>tuied. W— Wounded. 

BRITISH ACES 

Major E. Biannock (k) 78 

Colonel William A. Biahop 72 

Major Raymond CoUishaw 70 

Captain James McCudden (k) 68 

Captain Philip F. Fullard 48 

Captain Donald E. McLaren Qs) 48 

Captain G. E. H. McEhcoy '40 

Captain Albert BaU (k) 48 

Captain J. I. T. Jones 40 

C^>tain A. W. B. Proctcnr 89 

Major Roderic S. Dallas 88 

Captain W. G. Claxton Ql) 87 

Captain F. R. McCall 84 

Captain Frank G. Quigjey 84 

Major Albert D. Carter 81 

Captain Cedric E. HoweU 80 

Captain A. E. McKeever 80 

Captain Henry W. Wollett 28 

Captain Bnmwin-Hales 27 

Major William G. Barker 28 

Captain W. L. Jordan 28 

Captain John Andrews, (Lieutenant, 9) 24 

Captain Francis McCubbin 28 

Captain M. B. Frew, (Lieutenant, 8) 28 

Captain John Gilmour 28 

Captain E. Libby 

Captain Robert A. Little 22 

Captain A. H. Cobby 21 

Captain G. E. Thomson (k) 21 

Lieutenant John J. Malone 20 

Lieutenant Allen Wilkenson 10 

354 
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Captain E. G. McClaughey 19 

CaptAin J. L. Trollope (c) 18 

Captain Stanley Roaever (d) 18 

Lieutenant Leonard M. Barlow 17 

Captaun Walter A. TyireD 15 

Captwn P. C, Carpenter 15 

Lieutenant Clive Warman Ifi 

Lieutenant Cti^n F. Collett (k) IB 

lieutenant Fred Libby H 

Lieutenant R. T. C. Hoidge 14 

Captain H. G. Reeves (accident) 13 

Capt^n Murray Galbraith 13 

Liratenant Joseph S. Fall 13 

Captain Noel W. W. Webh (k) 12 

Li^tenant A. J. Cowper 12 

Ijeutenant Alan Gerard 12 

Captain Whitaker (in Italy) 12 

Lieutpnant M. D. G. Scott 11 

Captain Robert Dodda 11 

Captain Gilbert Ware Green. 

Lieutenant K. R. Parii 9 

Lieutenant Rhy»-David 9 

Lieutoiant John H. T Letts 8 

Captain James A. Slat«r. 
Sergeant Dean K. Lamb. 
Lieutenant Boyd S. Brea 

Captain Wagour (in Italy) 

Lieutenant Edward A. Clear. . . . 
Captain Ilenry G. Luchford (k) . 
Captain C. A. BrewBter-Joske . . , 
Lieutenant A. S. Sheppard 
Lieutenant Jamea DeniuB Payne. 

Lieutenant Lionel B. Jones 

Captain Lancelot L. Richordaon 6 

lieutenant CecQ Roy Richards 6 

Lieutenant Howard Sabt 6 

IJeutenant Fred John Gibba 6 

lieutoiant C. "W Cuddemore 6 

Ci«)tain H. T. Mellings (w) 6 

Commander R. F. Minifio (c) 5 

Lieutenant t^ngley F. W. Stnitb 6 

Lieutentmt Ellis Vair Reed 5 

Captaon R. W. ChappeU 5 

O^itunG. H. Boannan 5 

Lieutenant F. T. 8. Heoedex 5 

C«pt«n Keonedy C. Patrick 5 
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Sergeant T. F. Stephenson 5 

lieutenant William Lewis Wells 5 

Lieutenant E. D. Clarke 5 

Captain Fred Hope Lawrence 5 

Lieutenant Edward R. Grange 5 

Lieutenant W. G. Miggett 5 

Lieutenant Lawrence W. Allen 5 

Lieutenant William D. Matheson 5 

Lieutenant Stanley J. Coble 5 

Captain S. T. Edwards 

Captain A. R. Bro¥m 

Captain A. T. Whealy 

Captain T. F. LeMesuries 

Commander F. C. Armstrong 

Commander E. L. N. Qaike 

Commander R. B. Munday 

Commander G. W. Price 

Commander R. J. O. Compston 

Lieutenant V. R. Stockes 

Lieutenant W. C. Canbray 

lieutenant G. T. Beamish. 3 

Lieutenant E. T. Hasoie 3 

Lieutenant G. W. Hemming ^ 3 

Lieutenant J. E. L. Hunter 3 

Lieutenant W. A. Curtiss 3 

Lieutenant G. R. Crole 3 

Lieutenant Robert N. Hall 3 

Lieutenant David S. Hall 3 

Lieutenant M. F. G. Day 3 

Lieutenant E. G. Johnson 3 

Lieutenant M. H. Findlay 3 

Lieutenant C. B. Ridley 3 

Lieutenant S. B. Horn 3 

Lieutenant K. K. Muspratt 8 

FRENCH ACES 

Lieutenant Rene Fonck 75 

Captain Greorges Guynemer (k) 53 

Lieutenant Charles Nungesser 48 

Lieutenant Georges Madon 41 

Lieutenant Maurice Boyau Qs) 85 

Lieutenant Coeffard (k) 34 

Captain Finsard 37 

Lieutenant Rene Dorme (m) 

Lieutenant Guerin Qs) 
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Captain Heixrteaux 21 

Sergeant Marinovitch 21 

Lieutenant Deullin 20 

Adjutant Ehrlich 19 

Lieutenant de Slade 19 

Lieutenant Jean Chaput (k) 16 

Lieutenant de Turrenne 15 

Lieutenant de Meuldre (k) 13 

Lieutenant Garaud 13 

Lieutenant Nogues 13 

Lieutenant Jailler 12 

Lieutenant Maroel Hughes 12 

Lieutenant Navane (w) 12 

Lieutenant Taiascon 12 

Lieutenant de Sevin 12 

Adjutant Casale 12 

Lieutenant Leps 12 

Lieutenant de La Tour (k) 1 

Adjutant Mazime Lounre (k) 1 

Lieutenant Saidier 1 

Lieutenant Ortoli 1 

Sergeant Montrion (k) 1 

Adjutant Herrison 1 

Seigeant Bouyer 1 

Lieutenant Bourgade 10 

Adjutant Herbelin 10 

Sergeant Quette (k) 10 

Captain Georges Matton 9 

Adjutant ChaLiat 9 

Adjutant Dauchy 9 

Lieutenant Viallet 9 

Sergeant Sauvage (k) 8 

lieutenant de Rochefort Ql) 7 

Captain Rene Doumer (k) 7 

Captain Alfred Auger (k) 7 

Lieutenant Henri Languedoc 0^). 7 

Captain Derode 7 

Lieutenant Lachmann 7 

Lieutenant Flaohaire 7 

Adjutant Vitallis 7 

Adjutant Sayaret 7 

Lieutenant L'Hoste 7 

Lieutenant Raymond 

Sergeant du Bds d'Aische 

Lieutenant Covin 

Lieutenant Bonnefoy 
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Lieutenant Gond 6 

Lieutenant Soulier 6 

Sergeant Boyau 6 

Adjutant Dhome 6 

Adjutant Peronneau 6 

Sergeant Rousseau 6 

Private Louis Martin 6 

Lieutenant de Mortemart Qs) 6 

Lieutenant Adolph Pegoud (k) 6 

Sergeant Maroel Hauss (k) 5 

Captain Lecour-Grandmaison (k) 5 

Lieutenant Georges BaiUot (k) 5 

Adjutant Piore Violet (k) 5 

Lieutenant Andre Delorme (k) 5 

Lieutenant Borzecky 5 

Lieutenant Paul Gastin 5 

Adjutant Bloch 5 

Lieutenant Regnier 5 

Commander Maranoourt 5 

Adjutant Blanc 5 

Lieutenant Marty 5 

Adjutant de Pralines 5 

HUN ACES 

Captain von Richthof en (k) 80 

Lieutenant Udet QO 

Lieutenant Werner Voss Crefeld (k) 49 

Captain Boelke (k) 40 

Lieutenant Gontermann (k) 30 

Lieutenant Max Muller Qs) 88 

Lieutenant Bongartz 86 

Captain Brunowsky (Austrian) 84 

Lieutenant Max Buckler (k) 84 

Lieutenant Menckhoff 84 

Captain Berthold 88 

Lieutenant Loerzer 88 

Lieutenant Cort Wolff (k) 88 

Lieutenant Koenneke 32 

Lieutenant Balle 81 

Lieutenant Schleich 80 

Lieutoiant Schaeffer (k) 80 

Lieutenant Almenroder (k) 30 

Lieutenant von Richthofen 20 

Lieutenant Kroll 

Lieutenant Prince von Bulow (k) 
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Lieutenant Wuesthoflf (k) 28 

Lieutenant Laumen 28 

Lieutenant Boerr 28 

Lieutenant Huey 28 

Lieutenant Blume 28 

Lieutenant Lowenhaidt (k) 27 

Captain von Tutsdieck (k) 27 

Lieutenant Bamett (k) 27 

Lieutenant Dosler (k) 26 

Lieutenant Arigi (Austrian) 26 

Lieutenant Peutter (k) 25 

Lieutenant Vdtgens (k) 24 

Lieutenant Erwin Boehm (k) 24 

Corporal Rum^ 23 

Lieutenant Kirstein (k) 23 

Lieutenant Link Crawford (k) 23 

Lieutenant Fiala (Austrian) 23 

Captain Baumer 23 

Lieutenant Jakobs 22 

Lieutenant Klein 22 

Lieutenant Cluffort 22 

Lieutenant Friedrichs (k) 21 

Lieutenant BiUik (k) 21 

Lieutenant Wimdische (k) 21 

Lieutenant Adam 21 

Lieutenant Grein 20 

Lieutenant Buechner 20 

Lieutenant Thuy 20 

Lieutenant von Tschwibon 20 

Captain Reinhardt 20 

Lieutenant von Eschwege (k) 20 

Lieutenant Bethge (k) 20 

Captain Behr 19 

Lieutenant Thuker 19 

Lieutenant Baldamus 18 

Lieutenant Wintgens (k) 18 

Lieutenant Frankel (k) 17 

Lieutenant Kissenberth 17 

Lieutenant Schmidt 15 

Lieutenant Geigle (k) 15 

Lieutenant Schneider 15 

Lieutenant TnimAlmRnn 15 

Lieutenant NathanaU 14 

Lieutenant Dassenbach 14 

Lieutenant Festner 13 

Lieutenant Hess 13 
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lieutenftnt MuOer 18 

Lieutenant Ooettsdi 18 

lieutount PfuSer 13 

LieutenaDt Manschatt (k) 13 

Ueutenant Hohntorf (k) 12 

lieutenant Muttschaat 13 

lieutenant Buddecke (k) 13 

lieutoiant von Kendall Oc) 11 

Lieutenant Kinnaier 11 

lieuteoant TheiUer 11 

Lieutenant Serfert 11 

lieutenant Ooering 10 

Lieutenant Hulser 10 

Lieutenant Fridcart O 

Lieutenant Banfield 9 

lieutenant Leffers (k) 

Lieutenant St^ulte 

lieutenant Fanchau (k) g 

lieutenant Schilling S 

Lieutenant ron Alt^ua 8 

Lieutenant Esswein 6 

Lieutenant Wall S 

Limitanant Hehn 

Lieutenant Koaiig 

Lieutraiant Fahlbusch 

Lieutenant Ton Siedlits 

Lieutenant RotwnkTani 

Lieutenant Habor 

Lieutenant Reimann 

Captain Zaudo' 

Lieutenant Bmuneck 

Lieutenant Ullmer 

Lioitenant Itotb 

ITALIAN ACES 

Major Bancca (k) 88 

lieutenant Flavio Barachini 81 

Lieutenant Olivaii Qt) 31 

Lieutenant Anchikitti 19 

Colonel Piccio 17 

Captain, Duke Calabria 16 

Lieutenant Scaronl IS 

Lieutenant Hama 11 

Sergeant Maisero 8 

Lieutenant Pamis 7 
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Sergeant Poll 6 

Lieutenant Luigi Olivi 6 

Lieutenant Stophanni 6 

Lieutenant Anigoni 5 

BELGUN ACES 

Lieutenant Coppens 30 

Lieutenant de Meulemeaster 10 

Lieutenant ThiefiFiy (k) 10 

Lieutenant Jan Oliealagen 6 

Adjutant Beulemeet 6 

Captain Jaquette 5 

Lieutenant Robin 5 

lieutenant Medaets 6 

RUSSUN ACES 

Captain Kosakoff 17 

Captain Kroutenn Ql) 6 

Lieutenant FaohtohiBoko 5 

TURKISH ACE 

Captain Sobeti 8 
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NOMENCLATURE FOR AERONAUTICS 
bt the national advisort committee for aeronatjtigb 

Introduction 

The following nomenclature was adopted by the Natknml 
Advisory Committee for Aeronautics at its annual meeting 
October 10, 1918. 

The purpose of its adoption and publication is to hdp secure 
uniformity in the official documents of the government as well 
as in the technical journals. 

Aeronautical Nomenclatubb 

Aerofoil: A winglike structure, flat or curved, designed to 

obtain reaction upon its surfaces from the air throu^^ whidh 

it moves. 
Aerofoil section: A section of an aerofoil made by a fduie 

parallel to the plane of symmetry of the aerofoil. 
Aeroplane: See Airplane. 
Aileron: A movable auxiliary surface, usually part of tihe 

trailing edge of a wing, the function of which is to control 

the lateral attitude of an airplane by rotating it about its 

longitudinal axis. 
Aircraft: Any form of craft designed for the navigation of the 

air — ^airplanes, airships, balloons, helicopters, kites, kite 

balloons, omithopters, gliders, etc. 
Airplane: A form of aircraft heavier than air which has wing 

surfaces for support in the air, with stabilizing suifiues* 

rudders for steering, and power plant for propulsion thvoai^ 

362 
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the air. This tenn is oommcMilj used in a man: lestiicted 
sense to Tet& to airplanes fitted with landing gear suited to 
cfperMtkm bom the land* If the landing gear is suited to 
<^)erationfrom the water, the tenm^'sei^Jane'' is used. (See 
definition.) 
Pusher, — ^A type of air|rfane with the propdler in the tear 

of the engine. 
Trador. — ^A type of airplane with the (Hopdler in front of 
the engine. 
Atbshtp: a form of baDoon, the outer envdope of which is of 
elongated form, provided with a {HopeDing agrstem, car, 
rudders, and stabilizing surfaces. 

Nonrigid^ — ^An airshq> whose form is maintained by the 
pressure ci the omtained gas assisted by the car-so^Kn- 
sion system. 
Rigid, — ^An airship whose form is maintajned by a rigid 

structure ocmtained within the envdope. 
Semirigid, — ^An airshq> whose form is maintained by means 
ci a rigid keel and by gas piessure. 
AiB-«P£ED meter: An instrument designed to measme the 

speed ci an aircraft with ref eienoe to the air. 
Altimeter: An anertNd mounted on an airaaft to indicate 
continuously its hei^t above the surface of the earth. Its 
dial is marked in fe^ yards, ormeten. 
Axem<»ieter: Any instrument for measuring the xAxity of 

the wind. 
Angle: 

Of attaA {oi cf incidence) cf an aetqfoiL — The acute an|^ 
between the direction of the relative wind and the 
cfaoid ci an aeiofoO; L e., the an^ between the chad 
of an aeiofofl and its motion relative to the air. (JioB 
definition may be extended to any bod|y having an axis.) 
Critical.— The an^ of attack at iriiich the Eftxanre has 
its first maximum; sometimes rcfemd to » the "bur- 
ble point." 
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OUding. — ^The angle the flight path makes with the hori- 
zontal when descending in still air under the influence 
of gravity alone; i. e., without power from the engine. 

Angle of incidence (m directions for rigging): In the prooess 
of rigging an airplane some arbitrary definite line in the aiiv 
plane is kept horizontal; the angle of incidence of a wing, 
or of any aerofoil, is the angle between its chord and this 
horizontal line, which usually is the line of the upper longi- 
tudinals of the fuselage or nacelle. 

Appendix: The hose at the bottom of a balloon used tor in* 
flation. In the case of a spherical balloon it also serves for 
equalization of pressure. 

Aspect ratio: The ratio of span to chord of an aerofoiL 

Attitxtde: The attitude of an aircraft is determined by the 
inclination of its axes to the ''frame of reference''; e. g., the 
earth, or the relative wind. 

Aviator: The operator or pilot of heavier-than-air craft This 
term is applied regardless of the sex of the operatcnr. 

Axes of an aircraft: Three fixed lines of reference; usually 
centroidal and mutually rectangular. 

The principal longitudinal axis in the plane of symmetry, 
usually parallel to the axis of the propeller, is called the 
hngitvdinal axis; the axis perpendicular to this in the plane 
of symmetry is called the normal axis; and the third axis, 
perpendicular to the other two, is called the lateral axis. 
In mathematical discussions the first' of these axes, drawn 
from front to rear, is called the X axis; the second, drawn 
'upward, the Z axis; and the third, running from right to 
left, the Y axis. 

BAi4ANCiNG flaps: See Aileron. 

Ballonet: a small balloon within the interior of a balloon or 
airship for the purpose of controlling the ascent or descent 
and for maintaining pressure on the outer envelope so as to 
prevent deformation. The ballonet is kept inflated with 
air at the required pressure, imder the control of valves by 
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a blower or by the action ol the wind cao^it in an air- 
scoc^. 
Balloon: A fonn ci aircraft com p f i aing a gas bag, ngging and 
a basket. The so|^Kxt in the air resohs Cram tiie booyancy 
ci the air &fiaced by the gas hag, the fonn of which is 
mmmfiuniHh by the pfc a sur e of a contained gas hitter than 
air. 
Barrage, — ^A small sfhenal captive baDooo, raised as a 

protection against attacks by airpfamea. 
Captize. — ^A baOoon restrained bam tne fligjit by means 

of a cable attaching it to the eardi. 
Kite. — ^An elongated form of captive baDoon, fitted with 
tail appendages to keep it headed into tiie wind, and 
deriving increased lift dne to its axis being incHnrd to 
the wind* 
PQot. — A small sfhenal balloon sent np to diow the 

direction of the wind. 
Smmding. — ^A small spherical balloon sent aloft widioat 
passengers but with registering metecaiological instru- 
ments. 
Balloox bed: A mooring {dace on the groond for a eqitive 

baDoon. 
Balloox ci/xth: The dodi, nsoaDy cotton, of which balloon 

fabrics are made. 
Balloon fabric: The finished material, nsnaDy mbberind, 

of which balloon envelopes are made. 
Bank: To incline an airplane laterally — L e., to roO it about 
the longitudinal asus. Right bank is to incfine the airplane 
with the right wing down. Abo nsed as a noon to describe 
the position ci an airplane when its lateral axis is mg<KmmA 
to the hofixontaL 
Bank, angle of: The angle through which an aircraft must be 
rotated about its longitudinal axis in otder to faring its lateral 
axis into the horixontal plane. 
Babograph: An instrument used to reootd varialiooB in baro* 
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metric pressure. In aeronautics the charts on which the 
records are made indicate altitudes directly instead of 
barometric pressures. 

Basket: The car suspended beneath a balloon, for paasenger8» 
ballast, etc. 

Biplane: A form of airplane in which the main supporting sor- 
face is divided into two parts, one above the other. 

Body of an airplane: See Fuselage and Nacelle. 

Bonnet: The appliance, having the form of a parasol, which 
protects the valve of a spherical balloon against rain. 

Bridle: The system of attachment of cable to a ballooD, 
including lines to the suspension band. 

Bull's-eyes: Small rings of wood, metal, etc., forming part of 
balloon rigging, used for connection or adjustment of zopecu 

Burble point: See Angle, critical. 

Cabane: a pyramidal framework upon the wing of an air* 
plane, to which stays, etc., are secured. 

Camber: The convexity or rise of the curve of an aerofoil 
from its chord, usually expressed as the ratio of the maxi- 
mum departure of the curve from the chord to the length of 
the chord. ''Top camber" refers to the top surface of an 
aerofoil, and ''bottom camber'' to the bottom surface; 
"mean camber" is the mean of these two. 

Capacity: See Load. The cubic contents of a balloon. 

Ceiling: Service, — ^The height above sea level at which a given 

aircraft ceases to rise at a rate higher than a small specified 

one, say 100 feet per minute. This specified rate may be 

different in the services of different countries. 

Absolute. — ^The maximum height above sea levdi to whkh 

a given aircraft can rise. 
Theoretical, — ^The limiting height to which a given air* 
craft can rise determined by computations of perfofm- 
ance, based upon the drawings and wind tunnel data. 

Center of pressure of an aerofoil: The point in the plane 
of the chords of an aerofoil, prolonged if necessary, throu^ 
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wfaidi at any ghren attitude the line of acticm of the lesoltant 
air f(»ce passes. (This definitioQ may be extended to any 
body.) 
Chobd of ax a£bofoil SEcnox: 

for iieoretieal purpotet. — ^Ilie lefo lift line, L e., the limit- 
ing position, in the section, of the line of acticm of die 
resultant air f <»oe when the positkm of the sectkm is such 
that the lift is sen>. 
Practical. — ^Tne line of a straightedge brought into contact 
with the lower sorf ace of the sectkm at points near its 
edges. In the case of an aeiof ofl having douMe conTcx 
camber, the strai^t line joining the cntoing and trail- 
ing edges. 
Length, — ^Tlie length oi the chmd is the length of the pro- 
jection of the aerof (m1 sectkm on its dionL 
Cunosceter: See Inclinometer. 
CoxcENTRATiox siXG: A hoc^ to which are attadied die ropes 

suspending the basket of a ^Aerical ballocm. 
CoNTBOLS: A genoal torn a|^>'ing to the means provided fur 
operating the devices used to contnd speed, direction of 
flight, and atdtude ci an aircraft. 
CoNTBOL COLUMX: The vertical lever by means of which cer- 
tain of the imndpal oontrob are operated, usually those for 
pitching and rolling. 
Cross-wind fobce: The ccmiponent perpendicular to the lift 
and to the drag of the total f <»oe on an aircnft due to the 
air through whidi it moves. 
Crow's-foot: A system of diverging short ropes lot d istiibi i ^ 

ing the pull of a sin^ rc^ie. 
Decalage: The an^ between the dboids of die i»incqial and 
the tafl planes of a mom^ilane. Hie same term mi^ be 
a{^)tied to the o»responding an^ between die direction of 
the diord or diuds of a biplane and the cfirectioii of a tafl 
plane. (This an^ is also sometimes known as the longi- 
tudinal V oi the two planes.) 



368 APPENDIX III 

Dihedral in an aibplane: The angle included at tbe inter- 
section of the imaginary surfaces containing the chords of 
the right and left planes (continued to the plane of i^ym- 
metry if necessary). This angle is measured in a {daiie 
perpendicular to that intersection. The measure of the 
dihedral is taken as 90^ minus one-half of this an^^e as defined. 
The dihedral of the upper planes may and frequent^ 
does differ from that of the lower planes in a biplane. 

Dirigible: See Airship. 

Divmo rudder: See Elevator. 

Dope: A general term applied to the material used in treatiiig 
the cloth surface of airplane members and balloons to in- 
crease strength, produce tautness, and act as a filler to main- 
tain air-tightness; it usually has a cellulose base. 

Drag: The component parallel to the relative wind of the total 
force on an aerofoil or aircraft due to the air throu^ wfaidi 
it moves. 

In the case of an airplane, that part of the drag due to 
the wings is called ^'wing resistance''; that due to the rest 
of the airplane is called ^'parasite resistance.'' 

Drift: See Drag. Also used as synonymous with 'leeway,** 
q. V. 

Drift meter: An instrument for the measurement of the an^ 
gular deviation of an aircraft from a set course, due to cfoss 
winds. 

Drip cloth: A curtain around the equator of a balloon, jAnth 
prevents rain from dripping into the basket. 

Droop: A permanent warp of an aerofoil such that the an^ 
of attack increases toward the wing tips. (The opposite of 
*' wash out.") 

Elevator: A movable auxiliary surface, usually attached to 
the tail, the function of which is to control the longitudinal 
attitude of an aircraft by rotating it about its lateral axis. 

Empennage: The tail surfaces of an aircraft. Sometimes the 
word is limited to the fixed stabilizing portion of the 
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jofulUy oiin|gBiin g die taSL pbne and ^crlieal tm, io vliidk 

ne attacbed tbe devatnr and mddaaL 
ExTKRDTG edge: Tbe twruMwU. ed^e of an acfoCoil or im> f ll p ff 

blade. 
EarrELOPB: Tbe outer c uii q uug of a Bjgid ainUp; c^ in Ae 

caae of a balfcrtwi or ft ■ m ii 'Y !' *! fl'n**fv Ae gfM h^ w Vkh . 

oootaiDs tbe gas. 
Equatob: Tbe basest Iwiffwuntai ciide of a i^Affir a l baleoM, 
FiKS: Small fixed aooCoib attarfifd to dilfaqii parti of air» 

cnttf in Older to pnmote stability; for cxamfde^ ta9 fini^ 

skid fins, etc. Fins aie often adjjnahible. Thtj maj be 

eidier boriaontal or TerticaL 
FuGKT faxh: Hie patb of tbe ecntcr of gnmty of an aimaft 
leferenoe to tbeeardi. 



Fu>at: Hat pcmon of tbe fauMfin^ ^ear of an airenft vUdk 
piDvides booyancy idien it is lesting on die aosfaee of Ae 



Fuselage: Tbe rlongatrd stmetme to irindi aie attarhfd Ae 
bmding gear, wings and taiL A tumlmgi is imaiy vaed wiA 
pushers; and in general it is designed to bold Ae paaKflj^enu 

Gap: Hie shortest dj^tanrr between tbe planes of Ae dhorda 
of the upper and lower planes of a Kplanr, HHasiiml aloqg 
a line perpendicnlar to Ae AoKd of Ae lower plane at its 



Gas bag: See E n v d ope. 

Glide: To Bj without engine power. 

Glider: A f orm of aiiciafl annilar to an aiiplaiie^ but wiAont 

any power plant. 
When otQiied in Tariable winds it makes nseof Ae 

ing princ^ries of flight and is sometinies called n 



Glinng asgle: See Angle;, Riding. 
Gore: One of the s^ments of fabric ciMnp<isin g Ae 
Ground cloih: Canvas placed on Ae grooBd io pntoet 
baDoon. 
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Guide rope: The long trailing rope attached to a spherical 

balloon or airship, to serve as a brake and as a variable balr 

last. 
Gut: A rope, chain, wire or rod attached to an object to guide 

or steady it, such as guys to wing, tail, or landing gear. 
Hangar: A shed for housing airships or airplanes. 
Helicopter: A form of aircraft whose support in the air is 

derived from the vertical thrust of propellers. 
Horn: A short arm fastened to a movable part of an airplane^ 

serving as a lever arm, e. g., aileron horn, rudder horn, ele» 

vator horn. 
Hull of an airship: The main structure of a rigid airship, 

consisting of a covered elongated framework which inckxKS 

the gas bags and which supports the nacelles and equipment. 
Inclinometer: An instrument for measuring the angle made 

by any axis of an aircraft with the horizontal, often called a 

clinometer. 
Inspection window: A small transparent window in the en- 
velope of a balloon or in the wing of an airplane to allow 

inspection of the interior. 
Kite: A form of aircraft without other propelling means than 

the towline pull, whose support is derived from the force of 

the wind moving past its surface. 
Landing gear: The understructure of an aircraft designed to 

carry the load when resting on or running on the suxlaoe 

of the land or water. 
Leading edge: See Entering edge. 
Leeway: The angular deviation from a set course over tlie 

earth, due to cross currents of wind, also called drift; henoe^ 

"drift meter." 
Lift: The component of the total force due to the air resolved 

perpendicular to the relative wind and in the plane of aym* 

metry. 
Lift of an airship: 

Dynamic. — ^The component of the total force on 
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skip doe to the air throng wliidi it mam, laoKred 
perpendkiilar to the idatiTe wind and in the pbne 
inchidiiig the directioo of the idalhre wind and the 
longhndinal axis. 

Static, — Tlie Tcitical npfvaid fofoe on an ainJiip wbok at 
rest in the air, due to buoyancy. 
Lift bbacixg: See Stay. 
Load: 

Dead, — ^Ilie stmctme^ power plant, and cawnrtial aoees- 
soffies of an airaaft. Indoded in dus aie die water in 
the FMliatGr, tadiofneter, thetmomeler, ^an^es, air- 
^>eed indicator, levels, altimeter, cowipaafs watch, and 
hand starter. 

Fiiff.— The total wei^t 61 an ainnft when loaded to the 
maximum anthemed kMufing of that partiedar type. 

UsffwI. — ^The excess of the foil load over the dea d - wcig jit 
of the aircraft itself. Theref offe loeiid load inripdrx 
the dew and passengers, ofl and 6x1, elertfie-Bgjit in- 
stallation, diart boaid, gon moonts, booib stoiage and 



Loabixg: See Wing loading. 

Lobes: Bags at the stem of an rlongatrd balloon designed to 
give it directional stalxlity. 

LoxGESox: See LongitndinaL 

I^oxGnxDiNAi.: A fore-and-aft member of die fnuning of an 
airplane bodly or of the floats, osoaflly cuttdnu u u s across a 
number of points of support. 

IxK>p, A: An aerial maneorer in which the airplane describes 
an ai^mxximately circnlar padi in the plane of the longi- 
tndinal and normal axes, the lateral axis iniiaining hori- 
zontal, and the upper side of die airplane miiaining on die 
inside of the drde. 

Masouflage: Hie process of wrapping ttid wiwGng wooden 
parts in doth. 

Moxoplaxe: A form of airplane windi has but one main 
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supporting surface extending equally on each side of the 
body. 
Mooring band: The band of tape over the top of a balloon to 

which are attached the mooring ropes. 

Nacelle: The inclosed shelter for passengers or for an engine. 

Usually in the case of a single-engine pusher it is the central 

structure to which the wings and landing gear are attached. 

Net: A rigging made of ropes and twine on spherical balloons 

which supports the entire load carried. 
ORNrrnoPTER: A form of aircraft deriving its support and pro- 
pelling force from flapping wings. 
OvEREUiNo: One-half the difference in the span of the upper 

and lower planes of a biplane. 
Pancake: To "level off" an airplane, just before landing, at 
too great an altitude, thus stalling it and causing it to de- 
scend with the wings at a very large angle of incidence. 
Panel: The unit piece of fabric of which the envelope is made. 
Parachute: An apparatus, made like an umbrella, used to 

retard the descent of a falling body. 
Patch system: A system of construction in which patches 
(or adhesive flaps) are used in place of the suspension band. 
PERMEABiLnr: The measure of the loss of gas by diffusion, 

through the intact balloon fabric. 
Pitch op a propeller: 

(a) Pitch, effective. — ^The distance an aircraft advances 
along its flight path for one revolution of the propdler. 
(6) Pitch, geometrical, — ^The distance an element of a pro- 
peller would advance in one revolution if it were turn- 
ing in a solid nut — ^i. e., if it were moving along a helix 
of slope equal to the angle between the chord of the ele- 
ment and a plane perpendicular to the propdler axis. 
The mean geometrical pitch of a propeller, which is a 
quantity commonly used in specifications, is the mean 
of the geometrical pitches of the several elements. 
(c) Pitch, virtual. — ^The dbtance a propeller would hav<5 to 
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advance in one revolution in order that there might be 
no thrust. 

(d) Pitch speed. — ^The product of the mean geometrical 
pitch by the number of revolutions of the propeller in 
unit time — ^i. e., the speed the aircraft would make if 
there were no slip. 

(e) Slip. — The difference between the effective pitch and 
the mean geometrical pitch. Slip is usually expressed 
as a percentage of the mean geometrical pitch. 

Pitch, angle of: The angle between two planes, defined as 
follows: One plane includes the lateral axis of the aircraft 
and the direction of the relative wind; the other plane in- 
cludes the lateral axis and the longitudinal axis. (In hori- 
zontal normal flight this angle of pitch is, then, the angle 
between the longitudinal axis and the direction of the rela- 
tive wind.) 

PiTOT tube: a tube with an end open square to the fluid 
stream, used 83 a detector of an impact pressure. It is 
usually associated with a coaxial tube surrounding it, having 
perforations normal to the axis for indicating static pressure; 
or there is such a tube placed near it and parallel to it, with 
a closed conical end and having perforations in its side. 
The velocity of the fluid can be determined from the differ- 
ence between the impact pressure and the static pressure, 
as read by a suitable gauge. This instrument is often used 
to determine the velocity of an aircraft through the air. 

Plane: One of the main supporting surfaces of an airplane 
or of a wing. (Thus the upper or lower plane of an airplane 
or the upper right plane or lower right plane of the right 
wing.) 

Pontoons: See Float. 

Pressure nozzle: The apparatus which, in combination with 
a gauge, is used to measure speed through the air. 

Pusher: See Airplane. 

Ptlon: a mast or pillar serving as a marker of a course. 
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Race of a propeller: See Slip stream. 

Rate of climb: The vertical component of the flight speed of 
an aircraft — ^i. e., its vertical velocity with reference to the 
air. 

Relative wind: The motion of the air with reference to a 
moving body. Its direction and velocity, therefore, are 
found by adding two vectors, one being the velocity of the 
air with reference to the earth, the other being equal and 
opposite to the velocity of the body with reference to the 
earth. 

RioHT-HAND engine: An engine designed to drive a right- 
hand tractor screw. 

Righting moment: A moment which tends to restore an air- 
craft to its previous attitude after any rotational disturbance. 

Rip cord: The rope running from the rip panel of a balloon 
to the basket, the pulling of which causes immediate deflation. 

Rip panel: A strip in the upper part of a balloon which is tcjm 
off when immediate deflation is desired. 

Roll, A: An aerial maneuver in which a complete revolution 
about the longitudinal axis is made, the direction of flight 
being maintained. 

Rudder: A hinged or pivoted surface, usually more or less flat 
or stream lined, used for the purpose of controlling the at- 
titude of an aircraft about its normal axis — ^i. e., for con- 
trolling its lateral movement. 
Balanced. — ^A rudder having part of its surface in front of 
its pivot. 

Rudder bar: The foot bar by means of which the rudder is 
operated. 

Seaplane: A particular form of airplane in which the landing 
gear is suited to operation from the water. 

(a) Boat seaplane (or flying boat), — ^A form of seaplane 
having for its central portion a boat which provides 
flotation. It is often provided with auxiliary floats or 
pontoons. 
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(b) Thai $fapLan£. — ^A fomi of se^phne in vliidi the liod- 
ing gear oonsists of <Hie or more floats <v pootoons. 

Sebpext: a short, heavy guide rope. 

Side slipping: Sliding downwaid and inmd when making a 
txzm; due to exceasive banking. It is Ae opposite of skid- 
ding. 

Skiddixg: Sliding sidewise away from die center of the torn 
in fli^t. It is nsoafly caused by insnflBdent hanking in a 
tarn and is the oi^xKite (A side slipping. 

Skids: Long wood€si or metal rmmen designed to pn^vent 
nosing of a land marhine w^ien landing or to p re vent drop- 
ping into holes or ditches in roogh ground. Gcnerdl^ de- 
agned to foncticHi should the landing gear coDapae or Eul to 
act. 

Slip strelam (fx ptr^pdUr race): The stream of air driven aft 
by the pfopdler and with a velocity relative to the airplane 
greater than that of the s urroun ding hod|y of stiD air. 

SoAEixG machixe: See Glider. 

Spax (or tpmd): The maTimnm distanpe latenlly Craoi tq» 
to tip of an airx>lane or the latesal (fimensioo of an acniiaiL 

Speed: Air, — ^The speed of an aircraft rdative to the air. 

Gwufid. — ^The h or i ion t a l co m poDent of the veknfy of an 
aircraft relative to theeardi. 

Spin: An aerial maneover coosisting of a oombinalian of roll 
and y^w, with the longitudinal axis of the airpfame inriined 
steeply downward. The machine deaeends in a helix of large 
pitch and very small radius, the upper sde of the machine 
being on the inside of the hdix, and the an^ of attack beiQg 
Tnaintained at a large value. 

Stjlbilitt: A body in any atlitnde has stalMlity about an axis 

if, after a sh^t diqilaoement about that axis, it tends to 

regain its initial attitude. 

DirecHofud. — ^Stability with r e f erence to the noemal axis. 

Dynawncal. — ^The quality of an aircraft in Sf^t which 

causes it to return to a oonfition of equaifatiam aflcr its 
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attitude has been changed by meeting some disturbance 
— e. g., a gust. This return to equilibrium is due to 
two factors: First, the inherent righting moments of 
the structure; second, the damping of the oscillations 
by the tail, etc. 

Inhererd. — Stability of an aircraft due to the disposition 
and arrangement of its iSxed parts, i. e., that property 
which causes it to return to its normal attitude of flight 
without the use of the controls. 

Lateral, — Stability with reference to displacements in- 
volving rolling or yawing, i. e., displacements in which 
the plane of symmetry of the airplane is rotated. 

LongitudiruiC. — Stability with reference to displacements 
involving pitching, i. e., displacements in which the 
plane of symmetry of the airplane is not rotated. 

Statical. — In wind-^tunnel experiments it is found that 
there is a definite angle of attack, such that, for a greater 
angle or a less one, the righting moments are in such a 
sense as to tend to make the attitude return to this 
angle. This holds true for a certain range of angles on 
each side of this definite angle; and the madiine is said 
to possess ''statical stability" through this range. 

A machine possesses statical stability if, when its at^ 
titude is disturbed, moments tending to restore it to 
this attitude are set up by the action of the air on the 
machine; e. g., if an aircraft, after an initial disturbance^ 
oscillates with swings of constantly increasing ampli- 
tude, it is statically stable but not dynamically stable. 
Stabilizer: A fixed horizontal, or nearly horizontal, tafl sur- 
face, used to steady the longitudinal motion and to damp 
oscillations in pitch. 

Mechanical, — ^A mechanical device to steady the motion of 
an aircraft. 
Stagger: The amount of advance of the entering edge of the. 
upper plane of a biplane over that of the lower, expressed as 
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percentage of gap; it is considered positive when the upper 

surface is forward and is measured from the entering edge 

of the upper plane along its chord to the point of intersection 

of this chord with a line drawn perpendicular to the chord of 

the lower plane at its entering edge, aHl lines being drawn in 

a plane parallel to the plane of synmietry. 

(In directions for rigging). — ^The horizontal distance be- 
tween the entering edge of the upper i^ane and that of 
the lower when the airplane is in the standard position; 
i. e., when the arbitrary line of reference in the airplane 
is horizontal. (This line is usually the axis of the pro- 
peller shaft.) 
Stalling: A term describing the condition of an airplane 

which from any cause has lost the relative speed necessary 

for control. 
STATOSCOPEi An instrument to detect the existence of a small 

rate of ascent or descent, principally used in ballooning. 
Stay: A wire, rope, or the like, used as a tie piece to hold parts 

together, or to contribute stiffness. For example, the stays 

of the wing and body trussing. 
Step: A break in the form of the bottom of a float. 
Stream-line flow: The condition of continuous flow of a 

fluid, as distinguished from eddying flow. 
Stream-line shape: A shape intended to avoid eddying and 

to preserve stream-line flow. 
Strut: A compression member of a truss frame. For instance, 

the vertical members of the wing truss of a biplane. 
Suspension band: The band around a balloon to which are 

attached the basket and the main bridle suspensions. 
Suspension bar: The bar used for the concentration of basket 

suspension ropes in captive balloons. 
Sweep back: The horizontal angle between the lateral axis of 

an airplane and the entering edge of the main planes. 
Tail: The rear portion of an aircraft, to which are usually 

attached rudders, elevators, stabilizers, and fins. 
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Tail cups: The steadying device attached at the rear of ceiv 
tain types of elongated captive balloons. 

Tandem: An airplane whose sets of planes are placed one in 
front of the other. 

Tractor: See Airplane. 

Traiung edge: The rearmost edge of an aerofoil or pro- 
peller blade. 

Triplane: a form of airplane whose main supporting surface 
is divided into three parts, superimposed. 

Truss: The framing by which the wing loads are transmitted 
to the body; comprises struts, stays, and spars. 

Undercarriage: See Landing gear. 

Venturi tube: A short tube, flaring at the front end, and 
constricted approximately midway of its length, so that, 
when fluid flows through it, there will be a suction produced 
in a side-tube opening into the constricted throat. This tube, 
when combined with a Pitot tube or with one giving static 
pressure, forms a pressure nozzle, which may be used as an 
instrument to determine the speed of an aircraft throu^ the 
air. 

Warp: To change the form of the wing by twisting it. 

Wash in: See Droop. 

Washout: A permanent warp of an aerofoil such that the an^e 
of attack decreases toward the wing tips. 

Weight, gross: See Load, full. 

Wing: The aggregate sustaining structure on the right or left 
side of an airplane, comprising both planes and trussing. 
(Thus, ''detachable wings'* and "folding wings.") 

Wing flap: See Aileron. 

Wing loading: The weight carried per unit area of supporting 
surface. 

Wing mast: The mast structure projecting above the wmg, 
to which the top load wires are attached. 

Wing rib: A fore-and-aft member of the wing structure used 
to support the covering and to give the wing section its fotm. 
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Wing spar ob wing beam: A transverse member of the wing 

structure. 
Yaw: Yawing, — ^Angular motion about the normal axis. 

Angle of. — ^The angle between the direction of the relative 
wind f^nd the plane of symmetry of an aircraft. 
Zebo lift line: The limiting position in an aerofoil section of 
the line of action of the resultant air force when the position 
of the section is such that the lift is zero. 
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